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I. Introduction. 
Statement of the Problem 
The problems of conformity to overt group norms and 
those traditionally handled within the framework of "knowl-
edge of results," although rarely treated as associated 
areas of research, have much in common. Experiments in 
both areas are concerned chiefly with changes in behavior 
in the direction of the information provided--in conformity 
studies, this information is referred to as an overt group 
norm or standard, whereas, in !!knowledge of results" studies, 
this information may be referred to as feedback. It is at 
this point that the interests of the two fields diverge 
with the emphasis in conformity studies centering on such 
factors as the structure of the group, 1 the perceived at-
tractiveness of group members2 ,3,4 relevant personality 
1Bovard, E.W., Jr. Group structure and perception. J. 
abnorm. soc. Psychol., 1951, 46, 398-405. 
2schachter, s., Ellertson, N., McBride, D., and Gregory, D. 
An experimental study of cohesiveness and productivity. 
Hlim. Relat., 1951, 4, 229-238. 
3Berkowitz, L., Torrey, J., and Willerman, B. Self-evalua-
tion as a function of attraction to the group. Hum. Relat., 
1954, 7, 161-174. 
4schachter, S. Deviation, rejection, and communication. J. 
abnorm. soc. Psychol., 1951, 46, 190-207. 
1 
2 
l factors, and so forth, and the emphasis in "knowledge of 
results" studies centering on such factors as the compari-
son of performance with and without feedback, 2 '3,4,5, 6 ,7 
and the effects of variations in both the specificity8,9,10 
1Janis, I.L., and Feshbach, S. Personality differences 
associated with responsiveness to fear-arousing communi-
cations. J. Personalitv, 1954, 23, 154-166. 
2Eaton, I~ .T. A study of latent learning. J. ex:e. Psychol., 
1935, 18, 683-707. 
3Hamilton, H.C. The effect of incentives on accuracy of 
discrimination measured on the Galton bar. Arch. Psychol., 
1929, No. 103. 
4Lindahl, L.G. Movement analysis as an industrial training 
method. ~ . ~· Psycho~., 1945, 29, 420-436. 
5Morgan, C.L., and Morgan, L.V. Effects of immediate a\vare-
ness of success and failure upon objective examination 
scores. ~· exp. Educ., 1935, 4, 63-66. 
6Pressey, S.L. Development and appraisal of devices pro-
viding immediate automatic scoring of objective tests and 
concomitant self-instruction. !:!· Psychol., 1950, 29, 
417-447. 
?Thorndike, E.L. The law of effect. Amer. J. Psvchol., 
1927, 39, 212-222. 
8 Waters, R.H. 
improvement. 
The specificity of knowledge of results and 
Psvchol. Bull., 1933, 30, 673. (Abstract) 
9Trowbridge, M.H., and Cason, H. 
Thorndike's theory of learning. 
245-260. 
An experimental study of 
~· Gen. Psvchol., 1932, 7, 
10Bilodear, E.A. A preliminary study of the effects of re-
porting goals as a function of different degrees of response 
accuracy. San Antonio, Texas: Human Resources Research 
Center, Lackland Air Force Base, January, 1952. (Research 
Bulletin 52-4) 
3 
and timingll,l2 ,l3 of feedback. 
Despite their intrinsic relatedness, there has been 
no systematic attempt at integration of these experimental 
areas. An examination of the experimental work with con-
formity to overt group norms reveals that, on the basis of 
the findings of these studies alone, one is not able to 
make any definitive statements regarding the relative ef-
fects on performance of information designated as repre-
sentative of a group. The basic generalization that seems 
adequate to handle these findings is that the level of per-
formance in a judgment situation is a function of the level 
of the information provided--that inaccurate feedback tends 
to produce inaccurate performance and that accurate feedback 
tends to produce accurate performance. The problem for ex-
perimental design is to determine whether social conformity 
represents anything other than a change in the level of per-
formance in the direction of the level of feedback. The 
present study is an attempt to create an experimental model 
within which this problem may be handled. 
11Houston, R.C. The function of knowledge of results in 
learning a complex motor skill. Unpublished M.A. Thesis, 
Northwestern University, 1947. 
12Keller, F.S. Studies in International Morse Code. I. A 
new method of teaching code reception. J. ~. Psychol., 
1943, 27, 407-415. 
13Lorge, I., and Thorndike, E.L. The influence of delay in 
the after-effect of a connection. J. exp. Psychol., 1935, 
18, 186-194. 
4 
The psychophysical method of absolute judgments is 
proposed as the foundation for this experimental model on 
the basis of the advantages it offers for a systematic in-
vestigation of conformity. First, the use of a relatively 
large number of responses makes it possible to obtain re-
liable measures of uniformity and conformity. Secondly, 
one is able to study performance over a relatively long per-
iod of time to observe any systematic changes in conformity 
behavior. Thirdly, the use of many responses allows one to 
vary, within relatively large ranges, and to quantify the 
precision and bias of feedback. And, finally, the use of 
this procedure enables one to avoid a recurrent problem in 
conformity studies, that of the degree to which conformity 
responses are based on stimulus cues rather than upon the 
responses of one's fellow group members independently of 
these cues. This latter is the problem of the distinction 
bet ween actual perception and verbal report. 
5 
Definition of Terms 
Feedback. Feedback refers to any method, controlled .Qy the 
experimenter, which provides the subject with information 
regarding the accuracy of his preceding responses. This 
process is regarded as feedback only if the information is 
presented in the sequence of stimuli and responses in such 
a fashion that it might influence the subject's subseauent 
responses. 
"any method"--This includes verbal responses and mech-
anical signals such as lights, buzzers, and electric shock. 
"controlled by the experimenter"--Feedback information 
might be generated by the respondents themselves, as is the 
case when feedback is provided in the form of a mean, modal, 
or majority response of a group of which the respondent is 
a member, as long as the medium through which this informa-
tion is fed back is controlled by the experimenter. 
"informationtt--The information provided may vary in 
terms of specificity, precision, or accuracy. With regard 
to specificity, any of the following verbal responses might 
be provided as feedback information in a study dealing with 
the estimation of the length of lines. These responses are 
arranged in order of increasing specificity. 
6 
ttYes,n or "No." 
"Too long," or "Too short." 
"One inch too long," or "One inch too short." 
Precision and Accuracv. 1 
The accuracy of a measurement process pertains to 
the degree of conformity to the truth of measurements 
generated by repeated applications of the process under 
fixed circumstances. 
The precision of a measurement process pertains 
solely to the degree of conformity of the measurements 
among themselves; and hence to the degree of their con-
formity to the average value characteristic of the pro-
cess in the particular circumstances concerned, quite 
irrespective o:f whether this average value is or is not 
the "true value." 
In other words, accuracy refers to the closeness of 
the measurements to the true value--closeness to some 
reference or standard value accepted as the truth--
whereas precision refers merely to their closeness to-
gether. Thus, accuracy expresses a relationship ex-
ternal to the measurement process; precision to a value 
internal to the process. 
An accurate method of measuring some quantity is, 
therefore, a method that is both precise and unbiased, 
in the sense that it yields measurements that are both 
closely clustered and centered on the true value.2 
Precision of responses, then, refers to the consistency 
with which a set of responses are made to a set of stimuli. 
Precision refers to the predictability of stimulus-response 
sequences. Thus, in a red-green discrimination task, if the 
lThis discussion of prec1s1on and accuracy has been taken en-
tirely from Eisenhart, c. The reliability of measured val-
ues--Part I. Fundamental concepts. Photogrammetric Engin-
eering, 1952, 18, 542-554. 
2Ibid. 
7 
red stimuli are judged green one hundred per cent of the 
time and the green stimuli are judged red one hundred per 
cent of the time, these represent perfectly precise respon-
ses in the sense that the responses are perfectly predict-
able from knowledge of the stimuli. 
Accuracy of responses, however, refers both to the 
consistency of these responses and to the degree of freedom 
from systematic bias. The distinction between these two 
measures is clarified in the following figure from Eisen-
hart.l 
UNBIASED BIASED 
ACCURATE INACCURATE 
PRECISE J0_ 
-0- PI 
TRUE VALUE TRUE VALUE 
INACCURATE INACCURATE 
UN-PRECISE ::=:::t=> -c:-r:=: 
TRUE VALUE TRUE VALUE. 
libid. 
Summary of the Literature 
In analyzing the literature in this area it becomes 
necessary to distinguish between the concepts of uniformity 
and conformity. Uniformity is a descriptive term referring 
to the variability of individual attitudes, opinions, and 
perceptual judgments. Conformity is but one process through 
which uniformity is attained. It may be defined as the de-
gree to which the be.havior of individuals in a group tends 
to approximate some overt or implied group norm for this 
behavior. Thus the responses of a group of subjects may be 
highly uniform with minimum conformity to any group norm. 
Further expansion of the definition of conformity reveals 
the complexity of this process for study and a multiplicity 
of potential conformity measures. The first distinction 
one might make is that between overt and implied norms. 
Experimental situations may vary with regard to the degree 
to which the norms of the group are made explicit for the 
subject. Overt norms are communicated to the subject either 
through the experimenter as a mediator or through the re-
sponses of the subject's fellow group members. Overt norms 
may be subclassified in terms of actual or arbitrary norms. 
In the case of overt-actual norms, the true norms of the 
group are presented to the subject. 1 ' 2 In the case of 
overt-arbitrary norms, the reported norms are fictitious 
and are defined arbitrarily either by the fictitious re-
ports of the experimenter3,4,5 or by the pre-arranged 
performance of the sub j ect's nco-workers.n6 ,7,S,9 
9 
In the case of implied norms, the standards of the 
group are not made explicit for the subject either b y any 
1 Bovard. ~· abnorm. soc. Psychol., 1951, 46, 398-405. 
~~ausner, B. The effects of variation in one partner's 
prestige on the interaction of observer pairs. ~. abnorm. 
~· Psychol., 1954, 49, 557-560. 
3Goldberg, S.C. Three situational determinants of conform-
ity to social norms. J. abnorm. £Q£• Psychol., 1954 , 49, 
325-329. 
4 Hochbaum, G.M. The relation between group members' self 
confidence and their reactions to group pressures to uni-
formity. Amer. social. Rev., 1954, 19, o7S-687. 
5
nreyer, A.S. Aspiration behavior as influenced by expect-
ation and group comparison. Hum. Relat., 1954, 7, 175-190. 
6Asch, S.E. Studies of independence and conformity: I. A 
minority of one against a uniform majority. Psychol. 
Monogr., 1956, 70, No. 416. 
7Mills, T. IJI . The coalition pattern in three person groups. 
Amer. Sociol. Rev., 1954, 19, 657-667. 
SKelley, H.H., and Shapiro, M.M. An experiment on conform-
ity to group norms where conformity is detrimental to group 
achievement. Amer. sociol. Rev., 1954, 19, 667-677. 
9Festinger, Torrey, and Willerman. Hum. Relat., 1954, 7, 
161-174. 
10 
outside agent or by the members of his group, but rather are 
they defined by the subject's own perception of the perform-
ance level of his fellow group members. With regard to im-
plied norms one runs into the further problem of the accur-
acy with which the subject perceives the group norm. With 
this distinction conformity may be defined either as the 
degree to which the individual's behavior approximates the 
actual standard for this behavior in his group (which may 
be referred to as objective conformity) or the degree to 
which his behavior approximates his perceived standard for 
this behavior in his group (which may be referred to as 
subjective conformity). This distinction between objective 
and subjective conformity presents itself in a study by 
Brodbeck, Nogee, and DiMascio. 1 A group of mothers living 
in the same housing project were confronted with a number 
of parent-child situations requiring some form of parental 
discipline and were asked what they usually did, what they 
thought they should do (internalized norm), and what they 
thought their neighbors did {perceived external norm) in 
these situations. Since, in general, there was a closer 
relationship between what the mothers did and what they 
thought the ideal behavior was than between what they did 
lBrodbeck, A.J., Nogee, P., and DiMascio, A. Two kinds 
of conformity: A study of the Riesman typology applied to 
standards of parental discipline. J. Psychol., 1956, 41, 
23-45. 
ll 
and what they thought the standard of their group was, the 
authors conclude that the mothers' behavior is more influ-
enced by internal than external standards. In terms of 
subjective conformity there is very little conformity to 
the perceived standards of the group. The authors report, 
however, that in actuality there is very much agreement 
among the mothers as to what they do do in these situations. 
For example, "discussion" is mentioned by most mothers as 
the form of discipline which they use to handle most of 
these situations. That the relationship between actual 
behavior and the perceived group norm is so low is largely 
a function of the fact that in general the mothers perceive 
inaccurately the group norm. This study presents a clear-
cut example of conformity to the objective standards of the 
group. The present study is concerned with conformity to 
overt actual or arbitrary standards in a psychophysical 
judgment task. 
Previous research with conformity to explicit group 
norms has attempted to relate the amount of conformity to 
such group _variables as the perceived attractiveness of the 
group members1 ' 2 ' 3 ' 4 and the perceived competence of the 
other group members,5' 6 to such individual variables as 
12 
the strength and direction of one's own existing standards7,8 
and personality factors, 9 and to judgment task variables 
as the relevance of the issue for the grouplO,ll and the 
relative structure of the judgment task. 12 
1schachter, Ellertson, McBride, and Gregory. Hum. Relat., 
1951, 4, 229-238. 
2Berkowitz. Hum. Relat., 1954, 7, 509-519. 
3Festinger, Torrey, and Willerman. Hum. Relat., 1954, 7, 
161-174. 
4schachter. J. abnor~. Psychol., 1951, 46, 190-207. 
~~ausner. J. abnorrn. Psychol., 1954, 49, 557-560. 
6
schein, E.H. The effect of reward on adult imitative be-
havior. ~ . abnorm. ~· Psychol., 1954, 49, 389-395. 
?Andrews, T.G., Smith, D~D., and Kahn, L.A. An empirical 
analysis of the effectiveness of psychological warfare. 
J. ~· Psychol., 1954, 38, 240-244. 
8 Volkart, E.A., and Kelley, N.H. The resistance to change of 
group anchored attitudes. Amer. sociol. Rev., 1952, 17, 
453-465. 
9Janis and Feshbach. ~· Personality, 1954, 23, 154-166. 
10Rasmussen, G., and Zander, A. Group membership and self-
evaluation. Hum. Relat., 1954, 7, 239-251. 
11
schachter. J. abnorm. soc. Psychol., 1951, 46, 190-207. 
12Thrasher, J. Interpersonal relations and gradations of 
stimulus structure as factors in judgmental variations: 
an experimental approach. Sociometry, 1954, 17, 228-241. 
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One specific aspect of conformity to explicit norms 
which has not received any systematic treatment is the de-
gree to which the quality of information given to the sub-
ject about his judgments affects performance apart from the 
fact that this information has been designated as represen-
tative of the group of which he is a member. Basically, the 
question is whether or not conformity to a group norm is a 
phenomenon in any respects different from changes in perform-
ance under varying conditions of "knowledge of results." An 
analysis of a few studies in this area should clarify this 
point. 
Asch1 had each member of a group make a series of 
judgments in which he was to match a single standard line 
with one of three unequal comparison lines. The entire 
group, with the exception of a single naive subject, was 
instructed to give uniform, inaccurate judgments on twelve 
out of eighteen trials. The naive subjects, whose judg-
ments were given after the judgments of the instructed 
assistants, found themselves in the position of a minority 
of one in the midst of a uniform majority. Whereas judg-
ments were relatively free from error under control condi-
tions, one-third of the minority estimates were distorted 
toward the majority. 
lAsch. Psychol. Monogr., 1956, 70, No. 416. 
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Luchins' 1 subjects were given the task of selecting 
the shorter of two lines jutting out of a small square. 
Again, a single naive subject was placed in a group of in-
structed assistants. When the judgments of the instructed 
assistants were always uniformly correct, there was eighty-
six per cent agreement between these and the judgments of 
the naive subjects. When the judgments of the instructed 
assistants were always uniformly incorrect, there was twenty 
per cent agreement between these and the judgments of the 
naive subjects. 
Bovard2 had his subjects estimate anonymously the length 
of a rectangle first before being informed of the individual 
estimates and the average for his group and then after being 
informed of this. He finds that for both leader-centered 
(autocratic type) and group-centered (democratic type) 
groups there is an increased uniformity of judgments follow-
ing presentation of the group performance information. 
The three studies cited have two major aspects in com-
mon. First, in all three there is a systematic shift in 
lLuchins, A.S. On agreement with another's judgments. J. 
abnorm. §££• Psychol., 1944, 39, 97-111. 
2Bovard. J. abnorm. soc. Psychol., 1.951, 46, 398-405. 
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individual behavior--in some cases, in the direction of 
increased accuracy and, in others, in the direction of de-
creased accuracy. Second, in each study, the critical sub-
jects are presented with some information regarding the ac-
curacy of their performance. This information is so pre-
sented that it might influence the subsequent responses of 
the subjects. The major differentiating factor among these 
studies is the quality of this information. Thus, in the 
Asch study, the information fed back to the naive subjects 
on critical trials is uniformly inaccurate. The results in-
dicate thirty-three per cent jud~nents errors in the direc-
tion of this feedback. In the Luchins study, when the in-
formation presented to the naive subjects is correct, the 
responses are in this direction; when the information pre-
sented is incorrect, there is an increased frequency of in-
correct responses. In the Bovard study, there is reported 
an increased consistency in response and we may assume, al-
though it is not reported, that this is accompanied by an 
increase in accuracy, since, barring a systematic bias in 
judgment, the average judgment of the group is likely to 
represent an accurate estimate of rectangle length. If then 
the increased uniformity of responses is distributed about 
this mean value, there would also be an over-all increase 
in accuracy. 
I 
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The basic generalization that seems to encompass these 
findings is that the level of accuracy of performance is a 
function of the level of accuracy of feedback. If one is 
to investigate the effects of group factors per se, apart 
from the effects of variations in feedback, one needs an 
experimental model in which variations in the precision 
and accuracy of feedback can be manipulated independently 
of group factors. The present study has as its goal the 
establishment of just such an experimental model. Specific 
aims include outlining techniques for varying feedback, 
specifying meaningful measures of feedback, performance, 
and conformity, and establishing a functional relationship 
between the precision and bias of feedback and the precision 
and bias of performance. 
The model established in this study should have ramifi-
cations not only for the investigation of group factors but 
also for a more complete specification of the relationship 
between feedback and performance. In this study, the term 
"feedback" is used in place of "knowledge of results." The 
basic difference in terminology is that "knowledge of re-
sults" implies an experiential framework whereas "feedbackn 
implies a strictly behavioral and operational one. Feedback 
is defined as any method, controlled by the experimenter, 
which provides the subject with information regarding the 
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accuracy of his preceding responses. Feedback, then, is 
defined as an experimental operation apart from its effects 
on performance. 
The earliest experimental studies of feedback have 
dealt largely with situations in which performance under 
conditions of feedback has been compared with performance 
under conditions of no feedback. 1 ' 2 '3,4 Characteristic of 
this approach is an early study by Thorndike 5 in which sub-
jects were instructed to draw three thousand four-inch lines 
over a period of twelve sessions. One group was given cor-
rection while the other was not. Thorndike reports that 
practice without feedback does not lead to any increase in 
accuracy whereas practice with feedback does. Seashore and 
Bavelas,6 having re-examined Thorndike's data, report that, 
1Eaton, ~· ~· Psychol., 1935, 18, 683-707. 
2Hamilton. Arch. Psychol., 1929, No. 103. 
3Morgan and Morgan. J. exp. Educ., 1935, 4, 63-66. 
4Thorndike. Amer. J. Psychol., 1927, 39, 212-222. 
5rbict. 
6seashore, H., and Bavelas, A. The functioning of knowledge 
of results in Thorndike's line-drawing experiment. Psychol. 
Rev., 1941, 48, 155-164. 
although there is no increase in accuracy in the no feedback 
group, there is an increase in the consistency of perform-
ance, therefore learning. Although there is some doubt as 
to the appropriateness of the Bavelas and Seashore method of 
analysis, their report points up the use of precision as 
well as accuracy as a measure of learning. Predictability 
of behavior is of major concern in any learning situation. 
The major criterion of communication is the degree to which 
the behavior of the recipient is predictable from knowledge 
of the behavior of the sender. If "greentr is sent and "red" 
is consistently received, there is communication between 
sender and recipient although there is a systematic bias in 
judgment. It is on this basis that the present study util-
izes predictability as the major measure of the dependent 
variable. 
In addition to studies dealing with the relative ef-
fects on performance of feedback and no feedback, a number 
of investigators have attempted to relate both the specifi-
city and timing of feedback to changes in the rate and level 
of performance. Waters, 1 for example, found that the abil-
ity of subjects to estimate the duration of twelve-second 
time intervals was roughly proportional to the specif'icity 
1~vaters. Psychol. Bull., 1933, 30, 673. (Abstract) 
19 
of information given them regarding the accuracy of these 
estimates. Trowbridge and Cason1 found that subjects who 
were told the amount and direction of error were able to 
draw lines of a given length more accurately than subjects 
who were told merely whether or not they were within one-
eighth of an inch of being correct in either d~rection. 
With regard to the timing of feedback, Keller2 in his work 
with code reception, found that feedback directly following 
the sending of a single word, whether correct or incorrect, 
was more efficient than if the feedback was presented only 
after sending much larger units. Houston,3 using the Ped-
estal Sight Manipulation Test, found that subjects who were 
informed immediately about the accuracy of their performance 
by seeing a red filter drop over the picture of the target 
plane were much superior in performance to subjects who 
were given their scores only after a block of trials. 
Feedback is revealed as a significant parameter of 
discrimination in an article by Miller4 reviewing a series 
1Trowbridge and Cason. J. gen. Psychol., 1932, 7, 245-260. 
2Keller. ~. appl. Psychol., 1943, 27, 407-415. 
3Houston. Unpublished M.A. Thesis, Northwestern University, 
1947. 
4Miller, G.A. The magical number seven plus or minus two. 
Some limits on our capacity for processing information. 
Psycho1. Rev., 1956, o3, 81-97. 
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of studies in absolute judgments. Miller has summarized the 
literature on the application of the Information Transmission 
Measure1 to absolute judgments. The articles summarized 
present data on the discrimination performance of subjects 
in a wide variety of tasks such as the judgment of tones 
2 3 varying in frequency, of tones varying in intensity, of 
the interval between scale markers, 4 of solutions varying 
in salt or sucrose concentration,5 and others. Despite the 
variety of tasks involved in these many studies, the ability 
of the human observer to make precise absolute judgments 
falls within a very limited range. Miller summarizes these 
findings as follows: 
If I take the best estimate I can get of all the 
stimulus variables I have mentioned, the mean is 2.6 
bits {of transmitted informa.tion) and the standard de-
viation is only 0.6 bit. In terms of distinguishable 
alternatives, this mean corresponds to about 6.5 cate-
gories, one standard deviation includes from 4 to 10 
lGarner, W.R., and Hake, H.W. Amount of information in ab-
solute judgments. Psycho!. Rev., 1951, 58, 446-459. 
2Pollack, I. The information of elementary auditory dis-
plays. ~· Acouat. £QQ• Amer., 1952, 24, 745-749. 
3Garner, W.R. An informational analysis of absolute judg-
ments of loudness. J. exp. Psychol., 1953, 46, 373-380. 
4Hake, H.W., and Garner, W.R. The effects of presenting 
various numbers of discrete steps on scale reading accuracy. 
~· ~· Psychol., 1951, 42, 358-366. 
5Beebe-Center, J.G., Rogers, M.S., 
Transmission of information about 
tions through the sense of taste. 
157-160. 
and O'Connell, D.N. 
sucrose and other solu-
J. Psychol., 1955, 39, 
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categories, and the total range is ffom 3 to 15 cate-
gories. Considering the wide variety of different var-
iables that have been studied, I find this to be a re-
markably narrow range.l 
I t is not only the variety of different variables 
studied that makes this a "remarkably narrow range" but 
also the marked differences in methodology with regard to 
feedback among the various studies cited. For example, 
Beebe-Center, Rogers, and 0'Connell, 2 following each judg-
ment, informed their subjects of the actual numerical value 
of the preceding stimulus. Garner3 supplied no feedback 
during the experimental sessions, but feedback was provided 
in the form of practice sessions prior to each of six exper-
iments. During these practice sessions, the subjects judged 
a tone, each tone was then identified by the experimenter 
with its appropriate number. The subject was allowed to 
continue this until he felt that no further improvement 
would result. Eriksen and Hake4 provided no feedback during 
experimental sessions. There was a preliminary practice 
session during which the subjects identified the various 
lMiller. Psychol. Rev., 1956, 63, 81-97. 
2Beebe-Center, Rogers, and O'Connell. J. Psychol., 1955, 
39, 157-160. 
3Garner. ~ · ~· Psychol., 1953, 46, 373-380. 
4Eriksen, C.W., and Hake, H.W., Absolute judgments as a func-
tion of the stimulus range and the number of stimulus and 
response categories. J. ~· Psychol., 1955, 49, 323-332. 
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stimuli and during which feedback was provided in the form 
of trright-wrong" correction. In a more recent study of 
texture discrimination by Kaizer, 1 feedback was provided 
in the form of practice trials prior to and during each of 
four experimental sessions. Pre-session feedback involved 
presentation of the two extreme targets and the midpoint, 
that is, targets one, thirteen, and seven. In addition, 
there were two random presentations of the total series in 
which the subjects judged the targets and feedback was pro-
vided in the form of "too fine--too coarse" correction. 
The intra-session feedback consisted of presentation of the 
two extreme targets and the midpoint. 
Feedback in these studies varies with regard to both 
timing and specificity. In the first study, there is feed-
back on every experimental trial as opposed to the block or 
blocks of feedback trials provided in the second, third, and 
fourth studies. In the first and second studies, the feed-
back is maximally specific in that each stimulus is identi-
fied by the appropriate category number, whereas in the 
1Kaizer, H. A Psychophysical Study of Visual Texture. Un-
published Ph. D. Dissertation, Boston University, 1956. 
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third and fourth studies, feedback, in the form of "right-
wrong" correction or "too fine-too coarse" correction, is 
less specific. In terms of these variations in feedback, 
the data may be interpreted in one of two ways. Either 
.feedback has very limited effects on performance in these 
absolute judgment situations, or the range of variation 
around Miller's "magic number seven" would decrease were 
variations in feedback controlled. It would be impossible 
at this time to evaluate the effects of variations in feed-
back in the studies cited because many other factors af-
fecting performance are not controlled--for example, spe-
cific judgment task, number of stimulus categories used, 
and total number of responses. 
The present st.udy proposes to deal directly with feed-
back as a parameter of performance in an absolute judgment 
situation. The precision of feedback rather than specifi-
city or timing is the independent variable. This choice 
is based both on consideration of the relevancy of this 
study to the problem of conformity to overt group norms 
and on its relevancy as a model for feedback research. 
2lr-
With regard to the former, Asch1 finds that the intro-
duction into his experimental situation of an additional 
instructed subject who does not conform to the uniform in-
accurate standard of the other instructed subjects reduces 
markedly the number of errors in response of the naive sub-
ject in the direction of the majority. In terms of feedback, 
the major result of introducing this additional subject is 
to reduce the consistency of feedback. This additional 
finding by Asch simply adds support to the basic hypothesis 
that the level of performance is a function of the level of 
feedback. 
With regard to the relevancy as a model for feedback 
research, using precision of feedback as the independent 
variable enables one to measure feedback directly. In gen-
eral, feedback may be measured both directly and indirectly--
either in terms of the feedback operations or in terms of 
the effects of these operations upon performance. Pre-
cision of feedback is, potentially, measurable on a scale 
from zero precision, representing random feedback, to com-
plete precision or perfect feedback. In the present study, 
in which feedback is presented following each judgment, one 
1Asch. Psychol. Monogr., 1956, 70, No. 416. 
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is able to measure directly the precision of this feedback. 
However, feedback is often presented in blocks of practice 
or correction trials. In these cases feedback can be meas-
ured only indirectly, in terms of its effects upon perform-
ance. If consistent relationships between feedback, as 
measured directly, and performance can be found, then, 
given the change in performance in an indirect feedback 
situation, one will be able to relate this procedure to some 
equivalent level of direct feedback procedure. The direct 
measurements of feedback may serve as a baseline against 
which results obtained in unmeasureable feedback situations 
may be compared. 
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Perception versus Verbal Report 
Major distinctions between Gestalt and S-R approaches 
to conformity are found neither in methodology nor in ex-
perimental findings but rather in their basic theoretical 
conceptions of the process of conformity. In the S-R ap-
proach, as represented in the theoretical and experimental 
work of Dollard and Miller1 and Mausner, 2 ,3 conformity is 
synonymous with imitation. The mechanism for imitation may 
be summarized as follows: 
If a person is interacting with a person of higher 
skill the subordinate finds himself gaining rewards by 
doing what the other does. The subordinate learns to 
respond to the other's acts and not to the cues to which 
the other is responding. Sufficient repetitions and 
reinforcements of this behavior can lead to the devel-
opment of a learned dri ve to i mitate. Thus, rrimitation 
of a given response will be learned if rewarded and ••• , 
when learned in one situation, it will generalize to 
new, somewhat similar situations.rr4 
iMiller, N.E., and Dollard, J. Social learning and imit~­
tion. New Haven: Yale Uni v. Press, 1941. 
2Mausner, B. ~. abnorm. soc. Psychol., 1954, 49, 557-560. 
3Mausner, B. The effect of prior reinforcement on the inter-
action of observer pairs. ~· abnorm. soc. Psychol., 1954, 
49, 65-66". 
~IIIiller, N.E., and Dollard, J. Social Learning •••• 
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Reinforcement, then, works at two levels of complexity. 
First, in a given stimulus situation, a response is made by 
A; if imitation of this response by B is reinforced, then, 
should this stimulus situation recur, there is an increased 
probability for B to imitate the response of A. The second 
level represents a generalization of the imitation response 
such that, if imitating the behavior of A is followed by 
sufficient reinforcement, there results an increased prob-
ability that B will imitate A's behavior regardless of the 
particular stimulus situation. 
Mausner has tested two aspects of this schema. In the 
first study1 he hypothesizes that subjects who have had 
previous experiences of reinforcement at a given judgment 
task, that is, who were told consistently that their re-
sponses were correct, would imitate the responses of a 
partner less often than subjects who had relatively few ex-
periences of reinforcement at this task. Thirty-eight sub-
jects made judgments of the length of lines alone and then 
in pairs. The pairs were so chosen that the "alonett judg-
ments of the two subjects were approximately at the same level 
of accuracy. In the ~alone" situation, half of the subjects 
were told that their responses were correct eighty-two per 
1Mausner, B. J. abnorm. soc. Psychol., 1954, 49, 65-68. 
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cent of the time and half were told that responses were in-
correct eighty-two per cent of the time. All subjects were 
then asked to make the same set of judgments in a two man 
group in which the partner's judgment always preceded the 
sub j ect's judgment. Mausner found that the responses of the 
low reinforcement group tended to converge toward those of 
their partners, whereas the responses of the high reinforce-
ment group remained at about the same ranges or shifted away 
from those of their partners. 
1 In the second study, Mausner hypothesized that sub-
jects would show a greater tendency to converge in judgment 
toward partners who had previously demonstrated success in 
a related task than toward partners who had previously dem-
onstrated failure. He found that subjects who worked with 
previously successful partners converged significantly more 
toward these partners than did subjects who worked with 
previously unsuccessful partners. 
In both of these studies evaluation of the stimulus 
material is of no concern. The major determinants of con-
formity are conceived of as the subject's own previous re-
inforcement experience with the task and the subject's 
lMausner, B. J. abnorrn. ~· Psychol., 1954, 49, 557-560. 
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perception of the previous reinforcement experience of his 
partner. Conformity represents a reaction to the responses 
of one's partner apart from the stimulus cues to which the 
partner is responding. 
In the Gestalt approaches to conformity as represented 
by Asch, 1 Luchins, 2 ' 3 ' 4 and Festinger5' 6 the stimulus mater-
ial itself is given more consideration. In this framework, 
the conformity process consists of re-evaluating the stim-
ulus material in terms of the judgments of the other group 
members, with conformity representing a compromise between 
pressures leading the individual to report the evidence of 
his own senses and pressures to reach agreement with other 
individuals evaluating the same stimulus situation. Asch 
explains yielding, or conformity, behavior in the follow-
ing manner: 
1Asch, S. E. Social Psychology. New York: Prentice-Hall, 
1952. 
2Luchins. J. abnorm. £2£• Psychol., 1944, 39, 97-111. 
3Luchins, A.S., and Luchins, E.H. Previous experience with 
ambiguous and non-ambiguous perceptual stimuli under var-
ious social influences. J. soc. Psychol., 1955, 42, 249-270. 
4Luchins, A.S., and Luchins, E.H. On conformity with true 
and false communications. J. soc. Psychol., 1955, 42, 
283-303. 
5Festinger, L. Informal social communication. Psychol. 
Rev., 1950, 57, 271-282. 
6Festinger, L. Theory of social comparison processes. Hum. 
Relat., 1954, 7, 117-140. 
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The subject believes that others are in essentially 
the same relationship with the environment. Since he 
assumes that he sees what others see, he expects to 
reach substantial agreement. The judgments of others 
represent valid sources of evidence about a stimulus 
situation by persons presumably able to evaluate this 
situation. The subject infers that agreement is a 
logically necessary consequence. This leads to a force 
to overcome any existing disagreements in judgment.l 
In the Asch study, 2 a single naive subject was asked to 
make a series of length of line discriminations in a group 
of subjects each of whom had been instructed to respond on 
certain critical trials with wrong and unanimous judgments. 
The proportion of trials in which the naive subject agreed 
with the uniform but inaccurate majority was a measure of the 
degree of conformity. In an attempt to specify the under-
lying dynamics of conformity, Asch interviewed all subjects 
upon completion of the study. On the basis of these inter-
views, Asch is able to specify a number of different types 
of conformity. Among these are yielding at the perceptual 
level, in which subjects state that their experimental 
judgments reflected accurately the way in which they per-
ceived the stimuli, and yielding at the level of action, in 
which the subjects state that their experimental reports 
were inaccurate and that they were not confused about these 
but that they were dominated by a desire not to appear pe-
culiar. 
1Asch, Social Psychology •••• 
2Asch, S.E. Studies of independence and conformity: I. A 
minority of one against a uniform majority. Psychol. Monogr., 
1956, 70, No. 416. 
In a very similar experimental situation by Luchins, 1 
a single naive subject, in the presence o~ one or more 
adqitional sub j ects who had been instructed to give either 
uni~ormly ~alse judgments ~or each discrimination or uni-
~ormly correct judgments ~or each stimulus, was asked to 
estimate the longer o~ two line segments jutting out o~ a 
small square. Again, Luchins obtained introspective data 
~rom his subjects upon completion of the experiment. Luchins 
found that identical non-conformity responses to correct 
partner judgments arose from apparently different motiva-
tions. 
In some cases only the overt response and not the 
actual perception or discrimination was influenced2 while in others, perception seems to be influence. 
Luchins reports that some subjects disagreed because 
they did not want to copy, and some disagreed because the 
evidence of their senses seemed to require disagreement. 
On the basis of introspective reports such as these, 
both Luchins and Asch feel that conformity represents a more 
rational type of evaluative behavior than that implied by 
Miller and Bollard and Mausner. 
lLuchins, J. abnorm. soc. , Psvchol., 1944, 39, 97-111. 
2Ibid. 
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In a previous study by Asch, 1 subjects were presented 
with rankings on intelligence for ten professions which they 
themselves had made three months previously. The subjects 
were also presented with fictitious intelligence rankings 
which were attributed to a group of five hundred college 
students. They were then asked to rank these same profes-
sions on four additional dimensions, social us~fulness, 
conscientiousness, stability of character, and idealism. 
Asch obtained the average correlations between the rankings 
on the four additional dimensions and, first, the sub j ects' 
initial ranking on intelligence (referred to as the ego 
standard) and, second, the fictitious rankings on intelli-
gence attributed to the group of five hundred college stu-
dents (referred to as the group standard). The results are 
presented in the following table from Asch. 2 
Stability 
of Conscien- Social 
Idealism Character tiousness Usefulness 
Correlat1on w1th 
~ standard .19 .30 .25 .45 
Correlation with 
the standard of .36 .39 .38 • 51 
a congenial _g_roup 
1Asch , S. E. Studies in the principles of judgments and at-
titudes: II. Determination of judgments by group and by 
ego standards. J. soc. Psychol., 1940, 12, 433-465. 
2Ibid. 
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Again, in an attempt to understand the dynamics of this 
conformity to the group standard, Asch obtained introspec-
tive reports from his subjects. Of particular interest were 
the situations in which the subject conformed to the group 
standard when it was markedly discrepant from his ovm ego 
standard. For example, one subject had initially ranked 
politicians eighth on intelligence. When presented with the 
fictitious group standard which ranked politicians as first 
on intelligence, the subject raised his rankings for poli-
ticians on the other four characteristics markedly. When 
asked why he had initially ranked politicians low on intelli-
gence and subsequently had ranked them relatively high on 
the other characteristics, the subject answered that initial-
ly he was thinking of "politician" in terms of the local ward 
politician but that in his later judgments he was referring 
to »politician" in terms of the more statesman-like charac-
teristics of Roosevelt or Churchill. In the light of addi-
tional interview data, Asch states that a subject conforms to 
a group standard 
not because of a hypothetical factor of suggestion, 
imitation, or prestige, but because he has, in the 
light of the standard, so interpreted the object as 
to make the standard reasonable. 
1Ibid. 
The basic difference, then, between S-R and Gestalt 
conceptions of conformity is whether the conforming subject 
makes use of stimulus cues in making his judgments or 
whether he reacts solely to the responses of the others in 
his group. The basic experimental design for the t'\'10 theo-
retical approaches is similar with the measure of conformity 
being the degree to which the responses of the subject ap-
proach the overt group norm. The major difference in meth-
odology lies in the fact that the Gestalt psychologists such 
as Asch and Luchins resort to introspective reports in order 
to specify the dynamics of this conformity behavior. The 
rationale for substituting introspective reports for ex-
perimental reports as indication of the subjects' "real" 
perceptions is rather tenuous since it is based on the un-
founded assumption that introspective reports of perception 
represent a more reliable indicator than the experimental 
perceptual report itself. The criticism of Asch's treatment 
of conformity lies not in the nature of his explanations 
but rather in the fact that he resorts to unreliable intro-
spective methods to arrive at these. 
Despite the marked differences in theoretical treatment 
between the S-R and Gestalt approaches to conformity, the 
experimental methodology used by both groups to tap conform-
ity phenomena is strikingly similar, falling into two types. 
In one, the subject is first presented the judgments of his 
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fellow group members for a specific stimulus and is then 
asked to make his own judgment of this~ stimulus. 1 ' 2 '3,4,5,6 
Using this method the measure of conformity is the degree of 
agreement with the judgments of the other group members. 
In the second method, the subject judges the stimulus situ-
ation alone, is then presented with some actual or ficti-
tious group norm for this ~ stimulus, and finally is asked 
to re-judge this same stimulus situation.7' 8 Using this 
method, the measure of conformity is the degree to which 
the subject changes his responses in the direction of the 
reported group standard. Using these same procedures, the 
results obtained by those with an S-R theoretical background 
are not contradictory to those obtained by researchers with 
1Asch, Psvchol. Mono~., 1956, 70, No. 416. 
2Luchins, ~. abnorm. ~· Psychol., 1944, 39, 97-111. 
3Luchins, A.S., and Luchins, E.H. Previous experience with 
ambiguous and non-ambiguous perceptual stimull under var-
ious social influences. J. soc. Psychol., 1955, 42, 249-
270. -
4Luchins, A.S., and Luchins, E.H. On conformity with true and 
false communications. J. soc. Psychol., 1955, 42, 283-303. 
~lausner, J. abnorm. soc. Psychol., 1954, 49, 557-560. 
6Mausner, J. abnorm. soc. Psychol., 1954, 49, 65-68. 
?Bovard, J. abnorm • .§.2.2.• Psychol., 1951, 46, 398-405. 
8Goldberg, J. abnorm. E2£• Psychol., 1954, 49, 325-329. 
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a Gestalt background. The problem o:f actual perception or 
discrimination versus verbal report can not be put to any 
test under these or any other conditions. A substitute 
methodology can, however, ensure the :fact that a subject's 
judgments are based on the stimulus targets and not deter-
mined entirely by the responses o:f his :fellow group members. 
As long as the subject must judge the same stimulus 
a:fter receiving some report o:f the group norm (whether he 
judges the target :first; is told the group norm, and is then 
asked to judge the same stimulus again, or i:f he judges the 
stimulus only a:fter being told the group's judgment o:f this 
same target) there is no objective method o:f distinguishing 
between judgments based on the stimulus and those based 
solely on the judgments o:f the other group members. However, 
verbal conformity, or "blind" imitation o:f some standard, 
becomes a totally inappropriate form o:f behavior i:f the sub-
ject is presented with a group judgment o:f one stimulus and 
is then asked to judge a di:f:ferent but related stimulus. In 
this situation, the individual is constantly being placed in 
a situation in which he must either make a discrimination 
response independently o:f the reported group norm or an eval-
uative response in terms o:f this norm. The degree to which 
responses are dependent upon the reported norms is a measure 
o:f the degree of conformity to this norm. Consider, for ex-
ample, an experimental procedure in which the subject's task 
is to make absolute judgments of pitch for a series of 
tones. The procedure might be as follows: 
1. A stimulus tone is presented. 
2. Each subject independently judges this tone. 
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3. A single purportedly representative group judgment 
is presented the subject. 
4. A new tone is presented for judgment. 
"Blind» imitation responses, an unlikely occurrence 
in this situation, would be immediately apparent. Conform-
ity to the reported standards of the group may be measured 
by the degree to which the response scale of the subjects 
approximates the response scale of the reported group judg-
ments. The use of this type of methodology does not resolve 
the question of true perception versus verbal report. It 
does, however, allow one to measure, with the basic depen-
dent variable, the degree of evaluative conformity behavior 
without resorting to introspective reports. It also allows 
one to rule out, or at least be immediately aware of, con-
formity of response independent of stimulus cues - or blind 
imitation. 
II. Organization of the Experiment 
1. Experimental task. The task consisted of having 
each subject make a series of absolute judgments of texture 
for a set of thirteen targets. The technique for construct-
ing these texture targets consisted in dropping a large 
number of white and black, circular and square , elements 
onto a background until that background was completely 
covered. The targets selected as test stimuli represent 
equal intervals along the physical scale in terms of which 
they were measured. The measure used was the 1/e th par-
ameter of the autocorrelation function. 1 Each of the stim-
uli was assigned a numerical value from one to thirteen. 
As a stimulus occurred, the subject, using a decision re-
corder with thirteen numbered push-buttons, was instructed 
to record his judgment of the target, with "onett represent-
ing the finest texture, "thirteenn representing the coarsest, 
and intermediate numerical values representing intermediate 
texture values. 
Each of the thirteen targets was presented thirty-nine 
times a session in a pre-arranged sequence such that each 
target preceded and followed every other target an approxi-
1A complete discussion of this measure is presented in 
Kaizer, Unpublished Ph.D. Dissertation, Boston University, 
1956. ---
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mately equal number of times. This resulted in a total of 
507 responses per session. For all subjects this presenta-
tion schedule was repeated for seven consecutive daily ses-
sions. Each experimental session was divided into thirds 
with a five to ten minute break between thirds. Each of 
these work periods was divided into two shorter periods 
with a one minute break intervening . 
2. Subjects. Twenty-five male Boston University 
undergraduates, between the ages of eighteen and twenty-
two, with t\~enty-twenty visual acuity or better, were ran-
domly assigned to each of five experimental conditions. 
All subjects worked in groups of five. A Random Groups 
Design was employed such that each subject performed under 
one experimental condition only. 
3. Groups. In referring to the experimental groups, 
the following notation will be used. Capital letters refer 
to the instructions given the subjects. Thus, AGR is used 
to refer to groups which are instructed that their feedback 
information represents the average grouE response, that is, 
the average judgment, to the nearest whole number, of their 
fellow group members. CS refers to the group that has been 
instructed that their feedback information represents the 
correct stimulus designation. When these symbols are followed 
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by (F), this indicates that the nature of the feedback is 
other than that designated by the instructions. In addition, 
each of these experimental group designations is followed 
by a subscript which indicates the average precision value 
of this feedback in bits of transmitted information. The 
experimental groups are listed below: 
Group Instructions 
cs3.70 correct stimulus value 
AGR(F) 
3.70 
average group response 
AGR2.07 average group response 
AGR(F) 1 • 55 average group response 
NF (no feedback) 
Average pree1s1on 
value of feedback 
(in bits of trans-
mitted information) 
3.70 
3.70 
2.07 
1.55 
The feedback information for the cs3 70 , AGR(F) , • . 3. 70 
and AGR(F) groups was set at a fixed level of precision 1.55 
for all seven sessions, whereas the feedback information for 
the AGR2 •07 group, since it was a function of the perform-
ance of the individual group member, varies from day to day. 
4. Procedure. At the outset of the first experimental 
session, all subjects were familiarized with both the targets 
and the apparatus. The instructions for this familiariza-
tion process were as follows: 
(Instructions common to all groups are underlined.) 
You are about to be shown a number of tar ets such 
as the following ••• The experimenter displays targets 
1, 7, 3, 13 and 9.) 
These targets may be described in terms of their 
texture, that is, they range from very fine textures 
to very coarse textures. 
Your task will be to classify each of these targets 
using a thirteen-point scale with "thirteen" represent-
ing the coarsest target and "one" representing the finest. 
You will register your responses using the decision 
recorder in front of you. When a target is presented, 
you will _:eress the numbered button which you feel best 
descri~es the target. 
Supplementary instructions for groups receiving 
feedback information: 
Notice the set of lights on top of the front panel. 
(The experimenter flashes a few numbers on a panel 
above the targets screen.) After all of you have re-
corded your judgments of a target, a number will flash 
on this scoreboard. 
To AGR and AGR(F) groups: 
This number will represent the average judgment of 
the five members of your group. For example, will each 
of you press a single nQrnber on your recorder, any num-
ber. ('rhe experimenter then announced the individual judgments of the group members and the average judgment 
to the nearest whole nu~ber.) 
To the CS group: 
This number will represent the actual value of the 
target presented. 
Then both the nQrnber and the target will be removed 
and we will proceed with a new target. 
Now, let's practice using the recorder. As I call 
a number, make your response. 6 - 11 - 13 - 3 - 8 - l -
12. 
- Fine. That is the way you will record your judgments 
of the texture targets. Now, let's examine these tar-
~ts. 
~The experimenter presented and identified targets 
1, 13, and 7. He then presented in order and identi-
fied each of the thirteen targets. And, finally, he 
presented and identified targets l, 13, and 7. The 
presentation of the test wtimuli then began.) 
In summary, feedback information was provided at three 
levels of precision. The most precise feedback information 
was provided for the cs3 70 and AGR(F) groups; next was • 3.70 
the level of precision of feedback information provided for 
the AGR group; and the least precise feedback informa-2.07 
tion was provided for the AGR(F) 1 • 55 group. The level of 
precision of feedback information provided for the cs3.70 
and AGR(F) 3 •70 groups was the same with the only difference 
between these groups being in the attributed source of this 
feedback information. 
5. Apparatus. The apparatus for this study had to 
meet the following requirements: 
a. To allow each subject in a group of five to make a 
series of absolute j udgments using a thirteen-point response 
scale, such that each subject would be prevented from using 
cues provided by the other members of his group other than 
those mediated by the experimenter. This segment of the ap-
paratus will be referred to as the subject's station. 
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b. To provide each subject with an available source 
of feedback information. This source of feedback inform-
ation must be under the experimenter's control such that 
the nature of the feedback information may be independent 
of the subject's responses. This segment of the apparatus 
will be referred to as the feedback source. 
c. To provide the experimenter with a record of each 
subject's response to a stimulus on every trial. This seg-
ment of the apparatus will be referred to as the experi-
menter's station. 
d. To provide the experimenter with the mean response, 
to the nearest whole number, of a group of five judgments 
for every trial. This segment of the apparatus will be re-
ferred to as the group average meter. 
The following description of the apparatus designed to 
meet these requirements is taken in entirety from an in-
struction manual for the Decision Recorder prepared by 
John H. Wolfe of the Boston University Physical Research 
Laboratory. 1 
\folfe ~ J .H. Instruction ~!Ianual for the Decision Recorder. 
Boston University Physical Research Laboratory, Contract 
AF 33{600)-23827, December, 1956. 
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In essence the circui.t is a current source feeding 
a resistive load. Each subject indicates his decision 
by placing in series with the current source a resist-
ance corresponding to his decision. · The sum of all 
these resistances is the total load, and the voltage 
developed across this load appears on a group average 
meter calibrated to read the average value of the five 
decisions. The meter scale is marked off into thirteen 
units in order to quantize the average value into thir-
teen levels. 
The mechanism \<'Thi.ch inserts resistance into the load 
also lights one of the thirteen small lamps at the re-
corder's station, indicating the subject's choice. 
Five such banks of thirteen lamps indicate to the re-
corder the decisions of all five subjects. 
The system consists of five identical subject sta-
tions (fig. 1), one scoreboard station (fig. 2) and 
associated cables. Also required are a source of 110 
volts 60 cycles and an adjustable de power supply capa-
ble of delivering two milliamperes at 250-300 volts. 
Each subject station contains a group of thirteen 
push buttons with which the subject indicates his de~ 
cision •••• The recorder station, (figure 3) on which the 
individual decisions appear for recording, contains five 
banks of thirteen lamps each. The single push button 
on the re~order station is depressed by the recorder to 
rest the system after each of the five decisions is re-
corded. Depressing this button releases two relays in 
each subject station which had been closed when the in-
dividual responses were recorded. Tqe resulting click-
ing sound at each station serves as a ready signal for 
the appearance of the next target. 
The experimenter station contains a group average 
meter (figure 4) that reads the average of the five de-
cisions. This meter reads only when all five decisions 
have been made and then only when -the experimenter de-
presses the "push-to-read" button •••• A bank of thirteen 
toggle switches permits the experimenter to display on 
the scoreboard station the average that appears bn the 
meter or, if desired, any other number from one to thir-
teen. Before · each day's run the experimenter ••• has 
each subject ••• depress the "thirteen" button at his 
station. The experimenter next adjusts the de voltage 
entering his station so that the meter reads full 
scale. The system is then ready for use. 
Figure 5 shows the apparatus as viewed by the ex-
perimenter and recorder. Figure 6 shows the subject's 
view of the target and scoreboard, on which the number 
8 appears. Figure 7 shows a group of subjects in an 
experimental session. 
Figure l. Subject station for tnaking responses 
I 
I 
•\ 
: 
i 
, I 
\ 
'·.i 
Figure 2. Scoreboard station {or presenting feedback information 
\ 
Figure 3. Recorder's station 
Figure 4. Gr oup-average meter 
Figure 5. The group-average meter and recorder's station as vie 
experimenter and recorder 
Figure 6. The target and scoreboard s t a tion as viewe d by the 
The Figure 8 appears on the scoreboard 
Figure 7. A group of subjects in an experimental session 
6. Experimental ~· The experimental room consisted 
of a 30' x 15' darkened, but not light-tight, area divided 
into two sections by an S' panel. Set into this panel was 
a 24' x 24' opal glass projection screen. On top of the 
panel was a 7' scoreboard station. At the far end of one 
of the divided sections, parallel to, and 17.5' away from 
the panel was a 12.5' x 2.5' subjects' table which was div-
ided into five separate 2.5' booths by a series of 2ou high 
panels. In each booth there was a subjects' station illum-
inated by a 10 watt night light. On the other side of the 
dividing panel , 10' behind this panel, was the experimen-
ter's table on which was the recorder's station, the group 
average meter, and a semi-automatic TDC slide projector. 
7. Measures. To study the basic relationship between 
feedback information and judgment performance, measures of 
precision and bias are used. An additional measure of con-
formity, or the degree to which performance approximates 
feedback information, is used. 
a. Precision. The Garner and Hake Model1 for the 
measurement of Information Transmission (It) is utilized 
l Garner, W.R., and Hake, H.W. Amount of information -in ab-
solute judgments. Psychol. Rev., 1951, 58, 446-459. 
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as the measure of precision. Basicall~, It is a measure of 
association--in psychophysical studies, the association be-
tween stimulus and response events. Thus, in the follow-
ing stimulus-response frequency matrices, maximum informa-
tion transmission is represented in both Matrix A and Matrix 
B. 
Matrix A 
Stimulus 
Matrix B 
Stimulus 
Red Green Blue Red Green Blue 
Red 30 0 0 Red 0 0 
Response Green 0 30 0 Res pons E Green 30 0 
Blue 0 0 30 Blue 0 30 
In both of the above cases there is equal and maximum 
predictability of stimulus-response sequences although, in 
the latter, there is a systematic bias in response. 
The It measure has been borrowed from communication 
theory in which it represents a measure of the association 
between input and output. In psychol ogical applications of 
this measure, stimuli represent input and responses repre-
sent output. In the case of perfect association all input 
information has been transmitted; when input and output are 
independent, no information has been transmitted. 
30 
0 
0 
51 
For the experimental model outlined here, in which 
feedback information is provided following each stimulus-
response sequence, one can also describe the degree of as-
sociation between stimuli and feedback information. This 
would represent a measure of the quality of the feedback 
information. In this latter framework, stimuli represent 
the input, feedback responses represent the output, and the 
nature of the mediating channel is determined by an a priori 
set of rules of the experimental situation. For example, 
the feedback information may represent the mean, median, 
modal, or majority response of a group of subjects; it may 
represent the actual stimulus values; or it may be set at 
some arbitrary level of precision and bias. The associa-
tions that can be measured are presented schematically be-
low. 
INPUT - ·- · - - - CHANNEL- - - - -OUTPUT 
(Stimul~sJ (Observer) (Response) 
--
-- CHANNEL---- -OUTPUT 
(Experimenter) (Feedback) 
Thus, in the situation in which feedback is presented 
on every trial, one is able not only to quantify this feed-
back but also to do this in the same units as used in meas-
uring subject performance. 
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This technique allows one to estimate the maximum 
number of' response categories that one is able to use with 
perfect consistency. A second way of looking at the re-
sultant It measure is that it indicates the minimum num-
ber of response categories that can be used to obtain the 
maximum amount of information about a given set of events. 
To use fewer categories would reduce the correlation be-
tween stimuli and responses; to use more would result in 
no additional gain in correlation. X bits of transmitted 
information corresponds to Y number perfectly discriminable 
categories. Therefore, despite the number of alternatives 
an observer has been asked to use, the best he can be ex-
pected to do is to assign the stimuli to Y different cate-
gories with perfect consistency. 
In computing the It measure, one of the procedures 
outlined by Garner and Hake has been selected because it 
yields not only a useful over-all measure of precision but 
also because its sub-measures are useful in differentiating 
performance under various conditions of feedback. This 
procedure has as its basic premise the fact that the amount 
of transmitted information is limited by the relative fre-
quency with which the various response categories are used. 
Within this framework, then, the general formula f or Infor-
mation Transmission is It = Response Information (Ir) -
Response Equivocation (Er). 
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Response Information is a function of the relative 
frequency of occurrence of r response categories. 'IAThen 
the various response categories are equi-probable, Response 
Information is at a maximum. To the degree to which the 
probability of occurrence of the various response cate-
gories is less than or greater than 1/r, to this degree is 
Response Information reduced. Thus in the case of scale 
compression in which responses tend to be nbunched't around 
the middle of the scale while extreme response categories 
are used less frequently, Response Information would be 
less than that obtained were all response categories used 
equally often. In the following stimulus-response matrices, 
the amount of Response Information would be equal since, in 
both cases, three response categories are used and they 
are all used equally often. 
Matrix C 
Stimulus 
Matrix D 
Stimulus 
Red Green Blue Red Green BlUE 
Red 30 0 0 Red 10 10 10 
Response Green 0 30 0 Respons E Green 10 10 10 
Blue 0 0 30 Blue 10 10 10 
Although the Response Information for these two matrices 
is equal, it is obvious that the discrimination performance 
represented in the first is superior to that in the second. 
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The performance represented in these two matrices can be 
differentiated in terms of Response Equivocation. This 
measure takes into account the degree to which a given 
stimulus is not always followed by the same response. The 
less variable the distribution of responses to a given stim-
ulus the less the Response Equivocation for this stimulus. 
In summary, Information Transmissi on is a general meas-
ure of the precision of performance. Its value is limited 
by the magnitude of Response Information. Response Inform-
ation is a function of the probability of occurrence of the 
various response categories. At a given level of Response 
Information, It is a function of the average variability of 
responses to each stimulus category, or Response Equivocation. 
b. Bias. The Information Transmission model provides 
a measure of p~ecision but is insensitive to variations due 
to a svstematic bias in judgment as evidenced by the fact 
that the It's for matrices A and Bare the same despite the 
fact that there is a s ystematic bias in judgment reflected 
in matrix B. The measure of bias which seems a ppropriate to 
this study is the discrepancy between the category corres-
ponding to the median response to a stimulus and the stimu-
lus value itself. The formula for this measure of bias is 
k 2 
B = z(si - mi) 
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where k = the number of stimulus categories, 
Si - the value of the ith stimulus category, -
m· - the category corresponding to the median response l. -
to the ith stimulus category, and 
B = the measure of bias. 
In the case of absolute judgments of scalable stimuli 
any systematic bias which will occur is likely to be in the 
form of scale compression. It is unlikely that existing 
bias should take the form of reversal of response categories. 
For example, it is unlikely that the median response to 
stimulus "threen would be ''two" while the median response 
for stimulus category "two" would be "three." If this task 
does represent a unidimensional judgment situation, the over-
all order of judgment categories should reflect the over-all 
order of stimulus categories. That being the case, the 
measure of bias obtained using the above formula should be 
highly correlated with the measure of Response Information. 
c. Conformity. Precision and bi~s allow for the meas-
urement of the quality of both feedback and performance. A 
conformity measure must allow for an estimation of the de-
gree to which the performance of subjects approximates the 
feedback they have received. A conformity measure should 
give some indication of the degree to which both the bias 
and precision of feedback is reflected in the responses of 
the subjects. This measure is obtained by subtracting the 
matrix of conditional probabilities of performance from the 
matrix of conditional probabilities of feedback. A single 
example should serve to clarify this operation. Assume that 
under a given condition the feedback for stimulus "seven" 
is as follows: 
Feedback 
Response 
(FR = 1 ••• j ••• r) 
t--'3 
5 
6 
7 
8 
9 
Stimulus (s = l ••• i ••• k) 
7 
Pi(j 
.10 
.25 
.30 
.25 
.10 
This means that on ten per cent of the trials on which 
stimulus "seven" occurs it is identified by the feedback as 
rtfive;n on twenty per cent of the trials it is identified as 
"six,n and so forth. The conditional probabilites of feed-
back, then, represent the probability of feedback response j 
occurring when stimulus i has occurred. 
If now the conditional probabilities of performance for 
stimulus seven are as follows: 
Observer 
Response 
(R = 1 ••• ,j ••• r) 
4 
5 
6 
7 
8 
9 
St.imul us ( S = 1 ••• i ••• k) 
7 
pi(j) 
.05 
.15 
.60 
.10 
.08 
.02 
then, comparing the two distributions, we have 
feedback responses 
to 11 seven" to "seven" difference 
P1TJJ P; { J J d 
4 .oo .05 -.05 
5 .10 .15 -.05 
ResponsE 6 .25 .60 -.3 5 
Categor~ 7 .30 .10 .20 
8 .25 .08 .17 
9 .10 .02 .08 
<:_ d2 
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,.., 
. <f"" 
.0025 
.0025 
.1225 
.0400 
.0289 
.0064 
= .2028 
This £ d2 value is a measure of the degree to which 
the subject's responses to stimulus "seven" approximate the 
feedback to this stimulus. To obtain an over-all measure of 
conformity, one would obtain and sum these deviation scores 
over all stimulus categories. 
In summary, two sets of measures have been presented. 
The first represent measures of the quality of feedback and 
performance. These are the measures of precision and bias. 
The second type of measure deals with the degree to which 
performance approximates feedback. This is the measure of 
conformity. 
III. RESULTS 
A. Performance Under Conditions in which the Precision and 
Bias of Feedback Varies while the Attributed Source of this 
Feedback is Held Constant 
In this section, the performances of the AGR(F) 3 •70 , 
AGR2 •07 , and AGR(F) 1• 55 subjects will be compared with one 
another and with the performances of the NF subjects. 
1. Precision 
a. Information transmission (It)• Basically, It 
is a measure of stimulus-response association. The greater 
the predictability of stimulus-response sequences, the greater 
the magnitude of It• Figure 8 shows the over-all precision 
(It) value of the feedback provided to the three groups re-
ceiving AGR instructions. The precision of 2erformance data 
for the AGR(F) 3•70 , AGR2.07' AGR(F) 1 • 55 , and NF subjects are 
presented in Tables I-IV. Figure 9 shows the average daily 
performance data for these groups, and Figures 10-13 show 
the individual performance records for the subjects of these 
groups. In terms of the over-all measure of precision of 
performance, the subjects in the AGR(F) 3 •70 group are opera-
ting at a systematically higher level of performance than are 
the subjects in the other three groups. There are no sys-
tematic differences in level of performance among the AGR 
2.07 
AGR(F) 1 • 55 , and NF groups. Although the level of over-all 
precision of performance is approximately the same for these 
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figure 12. Individual precision of performance for subjects of AGR(F) 1. 55 group 
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Figure 13 . Individual precision of performance for subjects of NF group 
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three groups, further analysis of the data reveals that these 
groups have arrived at this level through diverse routes. 
Table I 
Precision of Performance in Bits of Transmitted 
I nformation for Four AGR(F) 3 •70 Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 1.77 2.28 2.49 2.67 2.66 2.67 2.74 
3 1.35 1.54 1.66 1.88 1.91 2.01 2.07 
4 1.87 2.17 2.16 2.33 2.47 2.49 2.50 
5 1.47 1.74 1.86 1.$8 1.87 1.87 2.03 
Average 1.62 1.93 2.04 2.19 2.23 2.26 2.34 
Table II 
Precision of Performance in Bits of Transmitted 
Information for Five AGR2•07 Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 1.35 1.53 1.44 1~52 1.58 1.60 1.48 
2 1.26 1.55 1.57 1.61 1.63 1.55 1.69 
3 1.30 1.88 1.88 2.00 1.80 1.85 1.77 
4 1.32 1.65 1.64 1.76 1.72 1.73 1.77 
5 1. 50 1.75 1.82 1.87 1.81 1.80 1.77 
Average 1.35 1.67 1.67 1.75 1.71 1.71 1.69 
Table III 
Precision of Performance in Bits of Transmitted 
Information for Five AGR(F) 1• 55 Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 1.53 1.70 1.62 1.5EJ 1.63 1.. 53 1.42 
2 1.52 1.65 1.72 1.76 1.91 1.70 1.74 
3 1.13 1.29 1.32 1.27 1.40 1.30 1.22 
4 1.72 l.EJ2 1.95 2.11 1.93 1.92 1.79 
5 1.69 1.97 2.1EJ 2.03 2.14 2.06 2.16 
Average 1. 52 1.69 1.76 1.75 l.EJO 1.70 1.67 
Table IV 
Precision of Performance in Bits of Transmitted 
Information for Five NF Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 1.37 1.59 1.79 2.05 2.14 2.02 2.14 
2 1.09 1.61 1.65 1.47 1.23 1.35 1.60 
3 1.34 1.42 1.61 1.76 1.69 1.49 1.49 
4 1.25 1.41 1.35 1.63 l.EJ9 l.EJO 1.72 
5 1.3EJ 1.61 1.71 1.73 1.70 1.64 1.59 
Average 1.29 1. 53 1.63 1.73 1. 73 1.66 1.71 
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b. Response Information (Ir). Response information is 
a measure of the degree to which all possible response cate-
gories are used equally often. The greater is the degree of 
response scale compression, the lower will be the magnitude 
of Ir. Figure 14 shows the response information (Ir) value 
of the feedback provided to the three groups receiving AGR 
instructions. The response information performance data for 
the AGR(F) 3•70 , the AGR2•07 , the AGR(F) 1 • 55 , and the NF 
subjects are presented in Tables V-VIII. Figure 15 shows 
the average daily response information performance data for 
these groups, and Figures 16-19 show the individual Ir per-
formance records for the subjects of these groups. 
Subject 
1 
1 3.64 
3 3. 59 
4 3.66 
5 3. 56 
Average 3.61 
Table V 
Response Information in Bits for 
Four AGR(F) 3 •70 Subjects 
Session 
2 3 4 5 6 
3.67 3.67 3.65 3. 53 3. 54 
3.64 3.64 3.62 3.67 3.68 
3.67 3.66 3.68 3.68 3.69 
3. 58 3.63 3.66 3.65 3.66 
3.64 3.65 3.65 3.63 3.64 
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Figure 14. Response information of feedback in bits of information for groups 
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Figure 16. lndi vidual response information performance for subject of 
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Figure 17 . Individual response information performance for subjects of 
AGR 2 . 07 group 
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Figure 18 . Individual response information performance for subjects of 
AGR(F) 1. 55 group 
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Figure 19. Individual response information performance for subjects of NF group 
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Table VI 
Response Information in Bits for 
Five AGR2•07 Subjects 
Session 
1 2 3 4 5 6 
3. 56 3.33 3.21 3.12 3.08 3.27 
3.46 3.26 3.18 3 .lil.· 3.13 3.13 
3.39 3.24 3.16 3.17 3.10 3.03 
3. 53 3.45 3.47 3.38 3.28 3.24 
3. 52 3.31 3.32 3.21 3.12 3.09 
3.49 3.32 3.27 3.20 3.14 3.15 
Table VII 
Response Information in Bits for 
Five AGR(F} 1 • 55 Subjects 
Session 
1 2 3 4- 5 6 
3.62 3.55 3. 51 3.46 3.46 3. 54 
3.66 3.65 3.64 3.64 3.62 3.62 
3. 53 3. 59 3. 56 3. 51 3.45 3.43 
3.55 3.65 3. 59 3. 57 3. 51 3.45 
3.63 3.67 3.63 3.58 3.61 3.65 
3.60 3.62 3.59 3.55 3. 53 3. 54 
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T'able VIII 
Response Inf'ormation in Bits for 
- Five NF Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 3.48 3.37 3 -~-1 3.3 5 3. 37 3 .33 3 . 30 
2 3 -~-0 3.06 2. 88 2.88 2. 87 2.99 3.1.9 
3 3.13 2.99 3.07 3.16 2.92 2.92 3.00 
4 3.38 3.39 3.34 3.13 3.05 3.03 2.98 
5 3.00 2.85 2.97 2.89 2.98 2.96 2.92 
Average 3.28 3.13 3.13 3.08 3.04 3.05 3.08 
Although the AGR2 •07 , the AGR(F) 1 • 55 , and the ~~ groups 
are not distinguishable on the basis of' the over-all measure 
of precision, diff'erences in their performances as groups 
are distinguishable in the degree of' scale compression evi-
denced in their responses. There is a minimal scale com-
pression for the AGR(F) 3•70 group; that is, all response 
categories tend to be used with approximately equal f're-
quency. The level of Ir f'or this group tends to remain con-
stant over the seven experimental sessions. 
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The AGR(F) 1 • 55 subjects are operating at a consistently 
lower level of Ir• Again, the level of response informa-
tion tends to remain constant over the seven experimental 
sessions. 
The AGR2 •07 sub j ects show a steady decline in Ir with 
time; that is, there is a continuous increase in the degree 
of scale compression. 
A comparison of the individual Ir curves (see Figures 
16-19) indicates that with no f~edback there is no system-
atic direction taken by Ir over time. However, under con-
ditions of no feedback the level of Ir is relatively lm'l 
compared to that of the groups receiving feedback. 
In summary, although the performance of all the ex-
perimental groups are not differentiated on the basis of 
the over-all precision measure, they are clearly differ-
entiable with regard to the degree and stability of scale 
compression. 
2. Bias. Bias is a measure of the degree to which 
the categories corresponding to the median response to each 
stirnuilius approximate the actual stimulus categories. Figure 
78 
20 shows the bias values of the feedback provided to the 
three groups receiving AGR instructions. The bias of per-
formance data for the AGR(F) 3 •70 , the AGR2 •07 , the AGR(F) 1 • 55 , 
and the NF subjects are presented in Tables IX-XII. Figure 
21 shows the data on the average daily bias of performance 
for these groups, and Figures 22-25 show the individual per-
formance bias for the subjects of these groups. 
Figure 26 shows the average bias scores after subtrac-
tion from a constant. A comparison of this set of curves 
with the average Ir curves in Figure 8 substantiates the 
statement made in Section 2 that any bias likely to occur 
in a set of absolute judgments of scalable stimuli will 
take the form of judgment scale compression. In such a 
situation Ir represents a measure of the freedom from bias. 
Table IX 
Bits of Performance for Four AGR(F) 3 .70 Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 1 0 0 0 1 1 1 
3 9 4 5 7 0 1 2 
4 2 1 3 0 0 0 0 
5 8 12 3 l 2 2 4 
Average 5.0 4.2 2.8 2.0 0.8 1.0 1..8 
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Figure 20 . Bais of feedback for groups receiving AGR instructions 
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Figure 21 . Average bias o f performance for AGR(F) 3 70 , AGR 2 . 07 , AGR(F) 1 . 55 , 
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Figure 22. Individual bias of performance for subjects of AGR(F) 3 _ 70 group 
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Figure 23. lndi vidual bias of performance fo~ eubjects of AGR 2 _- 07 group 
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Figure 25 . Individual bias of performance for subjects of NF group 
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Table X 
Bias of Performance for Five AGR2 • 07 Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 18 27 48 46 51 L,.O 35 l 2 28 31 33 39 39 39 40 
3 29 34 43 40 50 50 51 
! 
4 14 25 18 29 35 32 29 
... 
5 18 27 30 32 47 38 43 
Ave-rage 21.4 28.8 34.4 37.2 44.4 39.8 39.6 
Table XI 
Ja:ias of Performance for Five AGR(F) 1 • 55 Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 8 10 22 19 21 12 13 
2 4 4 2 2 4 4 7 
3 40 21 24 27 23 34 29 
4 9 9 25 20 22 25 18 
5 7 4 6 7 5 2 9 
Average 13.6 9.6 15.8 15.0 15.0 15.4 15.2 
n . u 
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Table XII 
Bias of Performance for Five NF Subjects 
-
Session 
Sub j ect 
l 2 3 4 5 6 7 
l 7 29 60 64 61 85 82 
2 104 180 199 193 162 124 113 
3 160 177 133 115 139 102 114 
4 69 79 ,~:(~7 53 111 103 116 
5 175 169 140 160 159 159 192 
Average 103.0 126.8 119.8 117.0 126.4 114.6 123.4 
3. Conformity. The conformity measure indicates the 
degree to which the over-all performance level of the sub-
j ects approximates the over-all level of the feedback. The 
conformity performance data for the AGR(F) 3•70 , the AGR2•07 , 
and the AGR(F) 1 • 55 subjects are presented in Tables XIII-
XIV. Figure 27 shows the daily average conformity perform-
ance data for these groups, and Figures 28-30 show the in-
dividual conformity performances for the subjects of these 
groups. 
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Figure 29. Individual conformity scores for subjects of AGRz. 07 group 
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Figure 30 . Individual conformity scores for subjects of AGR{F) I. 55 group 
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Table XIII 
Conformity Scores f'or Four AGR(F) 3•70 Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 6.$6 3.75 2.$2 1.93 3.2$ 3.16 3.04 
3 $.$1 7.$9 7.02 7.24 5.24 5.10 4.91 
4 5.33 4.71 5.21 3.39 3.19 2. 59 2.39 
5 9.95 7.97 6.42 5.64 5.79 6.20 6.99 
Average 7.74 6.0$ 5.37 4.55 4.3'$ 4.26 4.33 
Table .ap:v 
Conformity Scores £or Five AGR2•07 Subjects 
Session 
Subj ect 
1 2 3 4 5 6 7 
1 0.90 3.19 2.99 2.97 1.44 1.3$ 1.46 
2 1.0$ 0.9$ 1.54 1.55 1.22 1.62 0.91 
3 o.so o. 5$ 1.70 0.99 0.48 1.17 0.95 
4 0.9$ 1.0$ 2.16 1.1$ 1.09 1.3$ 1.14 
5 0.94 0.92 0.75 0.67 0.43 0.91 0.9$ 
Average 0.94 1.35 1.83 1.47 0.93 1.29 0.9$ 
Table XV 
Conformity Scores for Five AGR(F) 1 • 55 Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 0.86 1.48 2.06 2.03 1.93 1..23 1.17 
2 0.92 0.94 1.15 1.10 1.43 0.93 1.15 
3 1.46 0.98 1.22 1.25 1 . 44 1 .63 1.61 
4 1.44 1.48 2.47 2.81 2.38 2.76 1.87 
5 1 .03 1.66 2.02 1.77 2.16 1.98 2.81 
Average 1.14- 1.31 1.78 1.79 1.87 1.71 1.72 
Since the conformity measure is a function of the 
differences between the feedback and the performance rna-
93 
trices, the magnitude of the conformity measure is inversely 
related to the degree of conformity. Thus, Figure 27 shows 
that the subjects of the AGR(F)3.70 group conform less to 
their feedback than do the subjects of either the AGR2•07 
group or the AGR(F) 1 • 55 group . The progressive increase in 
conformity for the first group is an indication of the pro-
gressive increase in the precision of performance in the 
direction of the perfectly precise feedback. 
No particular significance should be given to the ob-
servation that the subjects of the AGR group tend to 
2.07 
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conform to their feedback to a greater extent than the sub-
jects of the other feedback groups . The high degree of con-
formit y results from the fact that the average judgment of 
the subjects of the AGR2 .07 group on every trial represents 
the feedback for that trial. Since, for this condition 
alone, feedback is dependent on performance, one would ex-
pect the relationship to be extremely high. 
4. Summarv. This is a summary of the performance of 
the groups in which the precision and bias of feedback varies 
while the attributed source of this feedback is held con-
stant. 
a. The Relation Between the Precision and Bias of 
Feedback and the Precision and Bias of a Perf~rmance. This 
relation may be illustrated by comparing the following 
graphs: 
-
Feedback Performance 
It Figure 8 Figure 9 
I_r Figure 14 Figure 15 
Bias Figure 20 Figure 21 
-
In using the Information Transmission model for the 
description of the feedback process, one must take into ac-
count not only the over-all precision value (It) but also 
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the degree of scale compression (Ir) of the feedback in-
formation. Although there is no consistent over-all rela-
tionship between the It of the feedback and the It of the 
performance, there is such a relationship between the Ir 
and bias of the feedback and the I r and bias of the per-
formance. This relationship indicates that the degree of 
scale compression of the performance is a direct function 
of the degree of scale compression of the feedback. 
b. Conformity. The basic findings with regard 
to the conformity measure are the following: 
1. Excluding the AGR2•07 condition, in which 
the feedback is dependent upon the per-
formance, the more precise the feedback 
is, the less is the degree of conformity 
to this feedback. 
2. When the feedback is perfectly consistent, 
as is the case for the AGR(F) 3 •70 subjects, 
there is a uniform, progressive increase 
in the degree of conformity to this feed-
back. 
3. \fuen the feedback is inconsistent, as is 
the case for the AGR(F) l . 55 subjects, the 
over-all level of performance seems to be 
affected both by a tendency to i mprove the 
96 
over-all precision of performance despite 
this feedback, and by a tendency to con-
form to this feedback. 
This point is clarified upon examination of Figures 
31-35. These figures show the relationship between the de-
gree of conformity to the feedback and the over-all preci-
sion of performance for the subjects of the AGR(F) 1 • 55 
group. For Subjects 1, 2, 4, and 5, there is a close nega-
tive relation between the precision of performance and the 
degree of conformity. An examination of the performance 
records of these subjects indicates that, during the early 
experimental sessions, any appreciable gains in the over-all 
precision of performance are obtained at the expense of a 
decrease in the degree of adherence to the group standard; 
that is, increments in the precision of performance are ob-
tained only when the subject of the group does not directly 
conform to the feedback. For example, the precision of per-
formance for Subject 4 (see Figure 35) increases steadily 
through session four; from this point through session seven 
there is a progressive decline in the over-all precision of 
performance. The initial improvements in precision are pos-
sible since, for these first four sessions, this subject 
shows progressively less conformity to the feedback. From 
this point on, however, there is an increa se in the degree 
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of conformity, and this increase in conformity is accom-
panied by a decrease in the precision of the performance. 
Although the specific levels of conformity and per-
formance vary among Subjects 1, 2, 4, and 5, the negative 
relationship between the two measures remains. Subject 5 
(see Figure 35) shows no systematic decline in the precision 
of performance, nor is there a tendency for his level of 
performance to shift in the direction of the level of feed-
back. More experimental sessions are needed before any de-
finitive statements can be made, but it seems reasonable 
that this combination of conformity scores and precision 
scores can render information regarding conformity and in-
dependence behavior. Thu~, examining these four sub j ects, 
one finds individual differences not only in the over-all 
level of conformity but also in that point in time at which 
independence appears to be abandoned, if at all, and con-
formity commences. 
The negative relationship between the level of perform-
ance and the degree of conformity does not hold up for Sub-
j ect 3 (see Figure 33). This subject alone functions con-
sistently below the level of precision of the feedback. In 
his case, a progressive decrease in the degree of conformity 
may be indicative of either an increase or decrease in the 
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precision of performance. The situation for this subject 
is markedly different from that for the others, since he 
alone is not confronted with a feedback level below his ap-
parent performance ability. The other subjects have shown 
the ability to function more precisely than the precision 
level of the feedback. For these subjects, the reaction 
to feedback may be in one of two directions. On one hand, 
the subjects may maintain or improve their level of per-
formance, which entails responses still more precise than 
the feedback information; on the other hand, the consistency 
of their performance may deteriorate in the direction of the 
consistency of the feedback. Subject 3, however, does not 
have this noption.n For him increased conformity and in-
creased precision are in the same direction. A decrease in 
conformity, however, may be indicative of either a further 
decrease in the precision of performance or a movement of 
responses in the direction of increased precision. 
B. Performance Under Conditions in Which the Precision and 
Bias of Feedback is Held Constant while the Attributed Source 
of this Feedback is Varied 
In this section, the performances of the AGR(F) 3 •70 and 
the GSJ.'iO subjects will be compared. Both of these groups 
have received perfect feedback; that is, for a given stim-
ulus presentation after all the subjects of a given group 
l04 
have responded to this stimulus, the experimenter fed back 
the actual stimulus value. The AGR(F) 3 •70 subjects were 
told that this information represented the average group 
judgment, to the nearest whole number, whereas the cs3•70 
sub j ects were told that this information represented the 
actual stimulus value. 
1. Precision 
a. Information Transmission (It) The data on the 
precision of performance for the AGR(F) 3.70 subjects are 
presented in Table I and the data for the cs3•70 sub j ects in 
Table XVI. Figure 36 shows the data on the daily average 
precision of performance for these groups. In snite of the 
apparent differences in the daily averages for these two 
groups, the overlap in individual performance scores (com-
nare Tables I and XVI) indicates that there is no system-
atic difference in It between the two groups. 
b. Resnonse Information (Ir)• TheIr performance 
data for the AGR(F) 3 •70 subjects are presented in Table V 
and the data for the cs3 •70 subjects are presented in Table 
XVII. Figure 37 shows the average daily Ir performance data 
for these groups. In spite of the apparent differences in 
the daily averages for these two groups, the overlaps in in-
dividual performance scores {compare Tables V and XVII) indi-
cates that there is no systematic difference in I between 
r 
the two groups. 
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Table XVI 
Precision of Performance in Bits of Transmitted 
Information for Five cs3 •70 Subjects 
Sub ,ject 
.L 
1 1. 59 
2 1.95 
3 1.73 
4 1.93 
5 1.32 
Average 1.70 
Subject 
1 
1 3.64 
2 3.69 
3 3.68 
4 3.61 
5 3.68 
Average 3.66 
Sess1.on 
~ j 4 "'5 
1.89 1.87 2.08 2.19 
2.58 2.66 2.61 2.49 
1.87 2.05 2.29 2. 50 
2.12 2.22 2.36 2.46 
1.48 1.60 1.93 1.75 
1.99 2.08 2.25 2.28 
Table XVII 
Response Information in Bits 
for Five cs3 •70 Subjects 
Session 
2 3 4 5 
3.66 3.65 3.66 3.67 
3.69 3.68 3.68 3.67 
3.67 3.68 3.68 3.68 
3.67 3.67 3.68 3.68 
3.67 3.67 3.69 3.67 
3.67 3.67 3.68 3.67 
b •t 
2.23 2.23 
2.72 2. 52 
2.47 2.36 
2.58 2.67 
1.81 1.91 
2.36 2.34 
6 7 
3.66 3.65 
3.65 3.66 
3.66 3.65 
3.69 3.69 
3.67 3.66 
3.67 3.66 
107 
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2. Bias. The data on the bias of performance for 
the AGR(F) 3 •70 subjects are presented in Table IX and the 
data for the cs3 .70 subjects are presented in Table XVIII. 
Figure 38 shows the data on the average daily bias of per-
formances for these groups. In spite of the apparent dif-
ferences in the daily averages for these two groups, the 
overlap in individual performance scores (compare Tables 
IX and XVIII) indicates that there is no systematic differ-
ence in bias between the two groups. 
3. Conformity. The conformity performance data for 
the AGR(F) 3 •70 subjects are presented in Table XIX. Figure 
39 shows the average daily conformity data for these groups. 
In spite of the apparent differences in the daily averages 
for these two groups, the overlap in individual performance 
scores (compare Tables XIII and XIX) indicates that there 
is no systematic difference in conformity between the two 
groups. 
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Table XVIII 
" Bias of Performance for Five cs3 •70 Subjects 
Session 
Subject 
1 2 3 4 5 6 7 
1 4 1 2 1 0 2 1 
2 2 0 0 0 0 1 0 
3 2 5 3 0 0 0 1 
4 2 0 2 1 0 0 0 
5 5 1 5 0 3 4 3 
Average 3.0 1.4 2.4 0.4 0.6 1.4 1.0 
4. Summary. This is a summary of the performance of 
the groups in which the precision and bias of the feedback 
is held constant while the attributed source of this feed-
back is varied. 
In terms of the measures used--precision, bias, and 
conformity--there are no systematic differences in perform-
ance between the subjects of the AGR(F) 3 •70 and the cs3 •70 
group. For this situation, in which the correct feedback 
is provided following each stimulus-response sequence, at-
tributing this feedback to a group averaging process results 
in a performance differing in no way from that obtained by 
labelling the feedback as the correct stimulus designation. 
Since variation of the attributed source of the feedback at 
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Table XIX 
Conformity Scores for Five cs3 •70 Subjects 
I 
Session I 
Subject 
1 2 3 4 5 6 7 
1 7.84 6.29 6.3 5 5.51 4.80 5.30 4.16 
2 5.64 2.51 2.38 2.15 2.49 2.46 2.92 
3 6. 54 6. 56 5.22 3.16 2. 53 2.58 3.86 
4 6.67 4.80 5.11 4.26 4. 50 2.87 2. 53 
5 8. 52 7.37 7.42 5.08 5.87 6.94 6.12 
Average 7.04 5.51 5.30 4.03 4.04 4.03 3.92 
each level of precision and bias was not attempted, no def-
inite statements regarding the effects of' this variable can 
be made. Possibly the prime determinant of performance at 
this task is the level of the feedback provided, and these 
two variations of the attributed source of feedback are not 
related to performance. On the other hand, the similarity 
in performance between the AGR(F) 3 •70 and the cs3 •70 group 
may be due to a· "ceiling effect." Thus, providing the cor-
rect feedback on every trial may result in maximum perform-
ance, and any additional effects due to variations in the at-
tributed source of feedback would not show up, since the 
maximum output is already being realized. To deal with this 
problem more adequately, one would need to increase the var-
iety of the attributed sources of feedback and to apply these 
variations at numerous levels of the precision and bias of 
feedback. 
IV. DISCUSSION OF RESULTS 
The discussion of results is divided into five sections. 
The first deals with the role of feedback in this absolute 
judgments situation; the second, third, and fourth sections 
deal with various aspects of conformity--a discussion of the 
conformity results in the present study, a discussion of im-
plications for future research in this area, a discussion of 
the distinction between two basic measures of conformity; 
and the fifth sec~ion deals with the phenomenon of "scale 
compressionn as it relates to the present study. 
The Role of Feedback 
Feedback in this absolute judgment situation appears to 
function in setting a frame of reference within which judg-
ments are made. Figure 1+ID shows the individual differences 
for session seven among the NF subjects in the number of re-
sponse categories used, in the specific categories used, and 
in the relative frequency of usage. In groups receiving 
feedback there is much more uniformity among subjects both 
in the number and the frequency with which the various re-
sponse categories are used and in the specific categories 
used. All the groups receiving feedback appear to accept 
the frame of reference offered by the feedback. The evidence 
for this is the fact that the response information and bias 
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~15 
of performance tends to reflect the response information 
and bias of .feedback (see Figures 14., 15, 20 and 21) • V'Jhen 
the feedback is biased, the responses tend to be biased. 
The greater the bias in feedback, the greater the bias in 
per.formance. The Ir of feedbac k sets the framework within 
which discriminations a re made. It functions in someTtlhat 
the same manner as the " group feedback" in Sherif's1 study 
of group norm formation. In the Sherif study the range o.f 
individual judgments of the perceived movement of a station-
ary light source appr oximated the range of the gradually 
forming group norm. In a study by Blake and Brehm2 again 
utilizing the autokinetic effect, the subjects' responses 
tended to fall within three different fictitious group 
r anges. In the present study the Ir of feedback functions 
in some1r1hat the same manner in determining the over-all 
range of responses. It gives the sub j ect some indication 
of the relative frequency of occurrence of the various 
stimulus categories, and the subjects tend to match these 
freauencies in their responses. The feedback Ir, then, sets 
the frame of reference, and the subjects tend to accept this 
fairly uniformly. However, the sub jects differ widely in 
lsherif, M. A study of some social factors in perception. 
Arch. Psychol., 1935, No. 187. 
2Blake, R.R., and Brehm, J.W. 
simulate a group atmos phere. 
1954 , 49, 311-313. 
The use of tape recording to 
J. abnorm. soc. Psychol ., 
ll6 
the consistency with which they operate within this frame-
work. Thus, the uniformity among the subjects in the feed-
back groups is greater with regard to response information 
(Ir) (see Figures 16-18) than their uniformity with regard 
to either the over-all measure of precision (It) (see Fig-
ures 10-13) or the measure of the over-all variability of 
responses to the various stimuli (Er) (see Figures 41-L;-3). 
Conformity: A. Results of Present Study 
Some confusion about the use of the term "conformity" 
may exist, since this term has occurred in two distinct con-
texts. The basic usage of the term is as a measure of the 
relationship between feedback and performance matrices. 
The major findings based on this measure have been pre-
sented in the preceding section. They indicate that this 
measure is valuable in determining the degree to which the 
changes in the precision of performance are related to the 
degree of the conformity to feedback. Conformity is in-
tended to be a descriptive rather than explanatory concept. 
It is not implied that the drop in the precision of perform-
ance for Subject 4 of the AGR(F) 1 • 55 group (see Figure 34) 
is the result of a sudden abandonment of independent behav-
ior in favor of conformity behavior. The only implication 
is that the drop in precision of performance is accompanied 
by a shift in the distribution of feedback information. In 
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situations in which the subjects normally function above 
the level of feedback, this measure allows one to differ-
entiate these subjects both with regard to their over-all 
level of independence behavior and with regard to the par-
ticular point in time, if any, at which the level of con-
formity increases at the expense of a decrease in precision. 
Thus the notion of conformity may be extended to cover not 
only the degree of independence behavior at a given time 
but also the changes in independence behavior under contin-
uing feedback trials. Conformity may be used as a time-
series concept as well as an instantaneous concept. 
The second usage of the term "conformity" has been in 
reference to the dynamics of the conformity process. Thus, 
it has been noted that (1) uniformity among the subjects of 
the feedback groups is high on the basis of the degree of 
response information and the bias of their performance, and 
(2) the response information and bias of performance is a 
dir.ect functi.on of the response information and bias of feed-
back. Conformity in this sense refers to the fact that the 
subjects of the feedback groups appear to have accepted the 
over-all frame of· reference of the feedback. There is no 
inconsistency in saying that this general frame of reference 
·has been uniformlv accepted and still note that there are 
mark~d individual differences in the consistency of 
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performance within this framework. An explanation of this 
might be that the distinction between the uniformi~ of the 
response information and bias measures on one hand, and the 
variability of the response equivocation measure, on the 
other hand, represents the distinction between conformit 
and discrim~nation abilitv; that is, the subjects uniformly 
accept the response scale of the feedback, but there are 
marked individual differences among the subjects in their 
ability to function consistently within this response scale. 
However, the fact that the performance of the AGR(F) 1 • 55 
subjects is not always in the direction of increased pre-
cision rules against this explanation • . Thus, the fact that 
the performance of some of these subjects shows steady im-
provement, while that of others shows systematic deterior-
ation, indicates that ability alone is not the major var-
iable. A more reasonable explanation is that the feedback 
represents two factors to the subject--an indication of the 
relative recurrence of the several categories of the stim-
ulus scale (as measured by theIr of the feedback), and an 
indication of the consistency of responses within this re-
currence pattern (as measured by the Er of the feedback). 
The subjects of the feedback groups accept fairly uniformly 
the first factor, but the degree of conformity to the sec-
ond factor varies from subject to subject. 
Conformity: B. Implications for Future Research 
in Conformity to Explicit Group Norms 
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The over-all goal of this study has been to establish 
an experimental model in which variables related to con-
formit y behavior could be handled s ystematically. Specifi-
cally, the criterion of such a model would be the ability 
to distinguish between the effects of group factors per se 
and the effects of variations in the statistical quality of 
feedback. The Information Transmission model offers cer-
tain measures of performance advantageous to a study of con-
formity. Information Transmission itself, It, is a measure 
of the over-all precision of feedback and performance. It 
has been demonstrated that Response Information, Ir, is use-
ful in determining the degree to which the individual ac-
cepts the over-all frame of reference of the feedback. 
Thus, it was noted that in the feedback groups, although 
there was a great deal of variation with regard to the over-
all precision of performance, there was much less variation 
in the degree of scale compression. The scale compression 
of performance, was a direct function of the scale compres-
sion of feedback. Thus the individual in the feedback groups 
tended to accept the over-all frame of reference of the feed-
back fairly uniformly, but varied considerably in the con-
sistency with which they functioned within these frames of 
reference. 
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The variations in precision and bias of feedback and in 
the attributed source of feedback have been limited in this 
study . Thus, both the AGR(F) 3•70 and cs3•70 subjects have 
received perfectly precise and completely unbiased feed-
back information. The student of conformity would now be 
interested in situations in which either the precision or 
bias of feedback was held constant while the other was sys-
tematically varied. The Asch study1 represents a situation 
in which a fair degree of conformity is obtained when the 
feedba ck is preci se but systematically biased. In the s i t-
uation in which Asch introduced an additional subject, in-
structed not to conform to the uniform majority , the net 
effect was a reduction in the precision of feedback inform-
ation having the same general bias. This decrease in pre-
cision of feedback was accompanied by a general decrease in 
the degree of conformity to this feedback. Again, this re-
sult is not specifically related to any group factors per 
se, but can be understood as a relationship between the de-
gree of conformity behavior and the Erecision of feedback 
information. 
Previous research in social conformity has empha sized 
such characteristics of the feedback source as prestige and 
lAsch. Psvchol. Monogr., 1956, 70, No. 416. 
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credibility and such characteristics of the conformer as 
previous experience with the task and intelligence level. 
It is now suggested that a contribution to a theoretical an-
alysis of conformity behavior can be made through an analysis 
of the statistical aspects of the feedback information it-
self. Thus, for a given level of bias of feedback inform-
ation, one could determine the degree of conformity as a 
function of precision of feedback. This study has attempted 
to specify a judgment situation in which the precision and 
bias of feedback information may be manipulated independently 
of one another. 
Attributed source of feedback. When one has selected 
an appropriate experimental model and has established func-
tional relationships between the precision and bias of feed-
back information and the degree of conformity to this feed-
back, then one is in a position to examine a crucial problem 
in this area. Can one partial out the relative contributions 
to conformity behavior of the statistical aspects of feed-
back information and the attributed source of this feedback? 
A single attempt has been made in the present study to par-
tial out these relative contributions. The results are in-
conclusive. The .AGR(F) and CS groups received feed-
3.70 3.70 
back information which was identical in all respects. Thus 
both groups received perfectly precise, completely unbiased 
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feedback information. The only difference in treatment be-
tween these two groups was that the subjects of the former 
group were told that they were receiving the average judg-
ment of their fellow group members for the preceding stim-
ulus , whereas the subjects of the latter group were told 
that they v.rere receiving the actual stimulus value as feed-
back. On all measures used, there were no systematic differ-· 
ences in performance between the two groups. This finding 
of no difference does not imply that this variation in at-
tributed source is not a relevant one. It may be that var-
iations in attributed source of feedback will have the least 
effect under the condition of perfectly precise, completely 
unbiased feedback. This may be due to a "ceiling effect" 
such that this level of feedback results in an optimal per-
formance level and that any supplementary effects of attrib-
uted source of feedback as might exist would not show up 
under such conditions. After the fact, it appears that a 
more crucial test of attributed source of feedback would be 
in the condition in which the subjects receive as feedback 
the true group average. Groups receiving this true average 
coulth;be instructed that they were receiving (1) the group 
average, (2) the correct stimulus values, (3) a statistical-
ly determined form of feedback with a given over-all level 
of accuracy. The average group response feedback condition 
is a particularly useful one for a number of reasons. First, 
the AGR condition resulted in performance considerably 
2.07 
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lmver than that in the AGR(F) 3•70 and cs3•70 conditions, 
therefore, there would be no problem of a possible "ceiling 
effect." Secondly, it was in the AGR2 •07 condition that the 
nsnowball effect" was observed, that is, the progressive in-
crease in scale compression over the seven experimental ses-
sions. This "snowball effect" offers an ideal opportunity 
for studying the degree of conformity over time. The more 
one conforms to feedback, the more compressed his response 
scale becomes; the more compressed the response scales of a 
group of subjects become, the more compressed the feedbac k ; 
and so forth. Therefore, a measure of the rate of "snow-
balling" would be an indication of the degree to vvhich an 
individual's responses, are influenced by the feedback in-
formation. A final advantage of manipulating attributed 
source of feedback in a situation in which the feedback in-
formation is the true average of a group of subjects is 
that, since this is a true average, the likelihood of sub-
jects becoming suspicious as to the integrity of the exper-
imenter is reduced. 
In s~mary, there seems to be two logical directions 
that future research, using this experimental model, may 
take. The first involves determining the functional rela-
tionships between precision and bias of feedback, with one 
held constant and the other systematically varied. The sec-
ond involves holding the precision and bias of feedback con-
stant while varying the attributed source of this feedback. 
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Conformity: C. 
Two Methods of Measuring Conformity to Explicit Group Norms: 
"Iviodal Methods" and "Distribution Methods" 
Basic to all definitions of conformity to explicit group 
norms is the element of a relationship between a form of in-
dividual behavior and some standard for t his behavior in the 
individual's membership group . This standard may represent 
an actual, perceived, or ideal group standard. Many usages 
of the term "standard" commit an error of oversimplification 
in treating a single representative response as a group stand-
ard while overlooki ng the fact that this "standard" repre-
sents one of a total distribution of responses to a s pecific 
situation. It is important to remember that a group stand-
ard, like all statistical measures of central tendency, gives 
us only a limited picture of the total distribution of re-
s ponses to a specific stimulus situation. It as as naive to 
assume that all group standards are completely inflexible as 
it is to assume that the individual invariably makes the 
same response to a s pecific stimulus situation. For both in-
dividual response and group standard , we must consider the 
total distribution of responses. A single hypothetical ex-
ample should clarify this issue. Consider a questionnaire 
analysis of the types of discipline used by a group of mothers, 
living in a housing project, to handle certain social situa-
tions concerning their children. 
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Item #1. If your child has actively aggressed against 
another child (for example, taken away or 
broken his toys, struck him, prevented him 
from playing with other children) do you 
(1) 
(2) 
(3) 
( 4) 
( 5) 
( 6) 
punish him immediately 
delay punishment until your husband 
comes home 
scold the child, omitting physical 
punishment 
have the father punish the child when 
he comes home from work 
discuss the problem with the child 
apply social sanctions without physi-
cal punishment (for example, making 
him go to bed early, preventing him 
from going to the movies Saturday, de-
priving him of dessert, and so forth.) 
Let us assume that the parental standard to this situa-
tion vms alternative ( 1) in that it was chosen by more 
mothers than any other alternative. Using a "modal method" 
of measuring conformity, Parent A, who selected alternative 
(1), would be given a positive conformity score, whereas 
Parent B, who selected alternative (5) would be given a zero 
conformity score. The total distribution of responses is as 
follows: 
Form of Proportion of 
Discipline Mothers Select-
Employed ing this Form 
(1) . 1+ 5 ( 2 ) .20 
( 3} .05 
(4) .05 
( 5) .20 
(6) .05 
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Let us now consider these two parents in more detail--
Parent A who says she uses discipline method (1) and thus, 
according to the "modal method," is conforming to the group 
norm, and Parent B who says she would use discipline method 
(5) and thus, according to the same method, is not conforming 
to the group norm. It seems reasonable to assmae that for 
either parent there may not be a single, inflexible respons e 
to such a discipline situation. One might postulate a hier-
archy of responses, with the questionnaire response repre-
senting the most probable response to this particular situa-
tion. A hypothetical hierarchy of responses for these two 
parents is presented as follows: 
Proportion Hierarchy Hierarchy 
Form of of Mothers of of 
Discipline Selecting Responses d2 
Responses 
d2 Employed this Form Parent A d Parent B d 
( l) .45 1.00 -.55 ~302 . 30 .15 .022 
(2) .20 .oo .20 ~OL1..0 .20 .oo .000 
(3) .0 5 .oo .0 5 ~002 .05 .oo .ooo 
( 4) .05 .oo .0 5 .002 .oo .05 .002 
( 5) . 20 .oo .20 ~040 . 40 :-.20 .040 
( 6) .0 5 .oo .0 5 .002 .0 5 .oo .ooo 
fc\1;.388 -~"7.. t.. := .064 
z 
. . Here , the measure of conform1ty employed,fd , lndl-
cates the similarity between the hierarchy of individual re-
sponses and the total distribution of responses in the 
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group. 1 Note the paradox in this example. Parent A, whose 
most probable response corresponds to the modal response of 
her group, shows less over-all agreement with this group 
than does Parent B whose most probable response does not 
correspond with the modal response of her group. Thus, 
Parent B, who at first appeared non-conforming, now appears 
more in tune with the standards of her group than does Par-
ent A. 
The same paradox may be involved in asking one to es-
timate the standard behavior for a social situation in his 
membership group. A subject who correctly perceives the 
modal group response may be far less accurate in perceiving 
the total distribution of responses in his group than a 
sub j ect who misperceives the modal response. 
The distinction between these two measures of conform-
ity may be of major significance in conformity studies for 
it leads to the emergence of a new type of conformist--the 
l"d" represents the deviation between the probability of a 
given response for the individual and the relative fre-
quency of occurrence of this response in his membership 
group. The final measure,~ d 2 , is a measure of the over-
all deviation between the individual and group response 
distributions. 
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"stereotyped conformist." The stereotyped conformist is one 
who shows more consistency in his behavior than there is in 
the standard for his group. This individual, then, would 
be attuned to the most frequent responses in his membership 
group and would set this up as an inflexible standard for 
himself . In terms of conformity, such an individual is 
quite diff erent from the one who is more flexible in his re-
sponses to a social situation and whose flexibility mirrors 
the flexibility of his membership group. 
The need for both measures of conformity is clear when 
one examines the conformity data for the five groups in the 
present study. vfuen the distribution method of measuring 
conformity is used, the AGR(F) 3•70 and cs3•70 groups show 
the least over-all conformity. At first this seems some-
what contradictory since both of these groups receive per-
fectly precise, completely unbiased feedback and the per-
f ormance of these groups shows the most precision and the 
least bias. For all s ubjects, the modal response for each 
stimulus category corresponded to the modal feedback re-
sponses. Thus, an analysis in terms of the relationship be-
tween modal individual response and modal feedback response 
would show almost perfect conformity. In the present study, 
the distribution method loses much of its meaning since con-
formity is highly confounded with discrimination ability. 
In this type of absolute judgment situation, subjects cannot 
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handle thirteen judgment categories without error, thus the 
degree to which one accepts feedback and attempts to conform 
to it is limited by the discriminatimn ability of the sub-
ject. It seems that the distribution method of measuring 
conformity would be more useful in situations in which im-
perfect discrimination ability did not play as important. a 
role as it does in a visual discrimination study. 
Scale Compression and the "Snowball Effect" 
A striking phenomenon with regard to the subjects of 
the AGR2 •07 group is the continuous increase in response 
scale compression over the seven experimental sessions (see 
Figure 15) and the uniformity of this scale compression 
among the subjects of this group (see Figure 17). The per-
formance of this group represents a prime example of the 
independent contributions of precision and bias to over-all 
accuracy. Figure 11 shows that, from session two to session 
seven, the over-all level of precision (It) for the subjects 
of this group remains relatively constant. Thus we have a 
relatively constant level of precision associated with a 
continuous increase in bias. Figure 44- shovts, as one might 
suspect, the effects of this combination of precision and 
bias on over-all level of accuracy. There is a progressive 
decrease in the proportion of correct target identifications. 
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rwo major assumptions are involved in using a group 
averaging process ·as a source of accurate feedback informa-
tion for group members. First, if the group members are of 
approximately equal ability, the information thus provided 
should , in the long run, represent more precise information 
than that provided by an individual member~ Thus, this 
feedback, in a sense, acts as an additional group member 
whose performance is superior to that of the other group 
members. Second, the group members will be able to utilize 
this more precise feedback information to improve the ac-
curacy of their own performance. Accuracy of performance, 
however, is a function of both pr ecision and bias, which 
may vary independently. If there is a systematic bias in 
the judgments of the individual group members, then the re-
sult of the averaging process will be a feedback which is 
more precise, but also more precisely biased than the per-
formance of any individual member. I f this -feedback affects 
the subsequent performance, it should produce a more precise 
and more biased individual performance. With the performance 
affecting the feedbac k , and this, in turn, affecting the 
subsequent performance, there results a nsnowball effect,n 
that is, a continuous cumulative compressing of the · response 
scale. This occurred in the AGR group , the only group 
2.07 
receiving actual group feedba ck. 
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General Discussion of Scale Compression 
A number of investigators have reported the phenomenon 
of scale compression of absolute judgments, 1 ' 2 '3 that is, 
the tendency for observers to use less than the maximum 
m.;un.ber of response categories. Since, in general, the di-
rection of scale compression is toward some central point 
of the response scale, this event is usually referred to as 
the "central tendency phenomenon." 
In this study both the degree, as measured by the Ir 
of performance, and direction of scale compression are a 
function of the feedback information provided. Thus, for 
both the cs3 •70 and AGR(F) 3 •70 groups, in which there is 
no s ca le compression of feedback, there is minimal scale 
compression of performance. (See Figure 37.) For the 
AGR(F) 1 • 55 group, in which there is some scale compression 
of feedback {see Figure 45) there is more scale compression 
of performance and, in general, this i s in the form of cen-
tral tendency. (See Figure 46.) Of the four groups 
1Hollingworth, R.L. The central tendency of judgment . J. 
Phil., Psychol., sci. Iv£ethod. , 1910, 7, 461-469. 
2Johnson, D.M. The central tendency of judgment as a re-
gression phenomenon. Amer . Psychol., 1952, 7, 281. 
3Turchioe, R.M. The relation of adjacent inhibitory stimuli 
to the central tendency effect. ~. ~~ · Psychol., 1948, 
39, 3-14. 
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receiving .feedback, the AGR2•07 group shows the greatest 
degree of scale compression of performance (see Figure 15} 
in the form of the previously described "snowball effect." 
Again the scale compression is in the form of central ten-
dency. (See Figure 47.) The NF group shows the greatest 
degree of scale compression. (See Figure 15.) A second 
point, with regard to the NF group, is that the scale com-
pression is not in the form of central tendency. Figure 48 
shows that the subjects of this group tend to overuse the 
high extreme response categories and to underuse the low 
extreme response categories. Although there are individual 
differences, this general relationship is characteristic of 
the group . 
The performance of the NF subjects, then :~ is described 
in the following statements: 
1. 
2. 
3. 
4. 
The performance of this group shows the greatest 
degree of scale compression. (See Figure 15 . ) 
The subjects of this group show the greatest in-
dividual differences in both the over-all level 
and changes in the degree of scale compression. 
(Compare Figures 16, 17, 18, 19.) 
Scale compression for these subjects is not in the 
form of central tendency. (See Figure 48.) For 
this group it takes the form of a compression of 
responses around the high end of the response scale. 
Although there are marked individual differences in 
the ~egree of scale compression, the form of scale 
compression for these subjects is fairly uniform. 
(See Figure 40. ) 
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AGR(F )1 • 55 and AGR2 •07 groups. For these groups , the form 
of scale compression of performance reflects the form of 
scale compression of feedback. Figure 45 shows the dis-
tribution of feedback responses to the various stimuli for 
the AGR(F) 1 • 55 group. This figure indicates that the two 
extreme stimulus categories are used relatively infre-
quently. This tendency to und,er use extreme categories in 
feedback is reflected in the performance of this group . 
Scale compression in the form of central tendency for 
the AGR2 •07 group should also be expected since , on every 
judgment trial, the sub j ects of thi s group received as f eed-
back the numerical average to the nearest whole number of 
the judgments of their fellow group members. Johnsonl has 
suggested that , in situations in which there is imperfect 
discrimination, ~the averages of judgments of stimuli in a 
series ·must show some regression toward the central point 
of that series. Thus, if there is a dispersion of responses 
to a set of scalable stimuli, the dispersions for the ex-
treme stimulus categories can only be toward the center of 
the response scale. The average judgments reflect this 
central tendency; this, in turn, affects subsequent per-
formance; this increase in the central tendency of perform-
ance is reflected in an increa se in the central tendency of 
- ---- ----
lJohnson. Amer. cho! ., 1952, 7, 281. 
.feedback. The resultant effect, over time, is vlhat has 
been referred to as the nsnowball effect.rr 
In summary, the lack of scale compression for the 
145 
AGR (F )J .'iO and CSJ.'iO groups, and the degree and form of 
scale compressi on for the AGR (F) 1 • 55 and AGR2 •07 groups 
are all a function of the degree and form of scale compres-
sion of their corresponding feedback information. The gen-
eral tendency for the NF sub j ects to cluster their responses 
into fewer than the maximum number of response categories is 
also understandable since finer discriminations were never 
reinforced for this group. The s pecif ic variables associ-
ated with the S~shaped di rection of the scale compression 
for this group have not been isolated in this study and 
await further research. 
V. SUMl'~RY AND CONCLUSIONS 
This section includes a review and analysis of the 
purpose, procedures, and results of
1 
this study. 
Purpose. A survey of the research in the area of con-
formity to explicit group norms revealed that the following 
basic generalization seemed 'adequate to cover many of the 
findings in this area; the level of accuracy of performance 
is a function of the level of accuracy of feedback. The 
experimental models used in these studies have not attempted 
to differentiate between the degree to which "conformityn is 
a function of the particular source to which this feedback is 
attriquted from the degree to which it is simply a function 
of the statistical nature of the feedback. The present 
study had as its general goal the establishment of an ex-
perimental model in which variations in the statistical as-
pects of feedback, that is, in the precision and bias of 
feedback, could be manipulated independently of group fac-
tors per se. 
Procedure. Measures of the precision and bias of feed-
back information and a measure of the conformity between the 
over-all distribution of feedback responses and the over-all 
distribution of subject responses were specified. Twenty-five 
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subjects were randomly assigned to five groups in which the 
precision and bias of feedback and the attributed source of 
this feedback were varied. 
Results. Although the It of feedback was not found to 
be an accurate predictor of the It of performance (in terms 
of It, there were no systematic diff erences in performance 
between the AGR2•07 , AGR(F) 1 • 55 , and NF groups), a close 
relationship was found between the Ir of feedback and the Ir 
of performance. It was suggested that the Ir of feedback 
functions in setting the frame of reference for performance. 
This frame of reference seems to be accepted fairly uniformly 
by all subjects in the f~edback groups. The variability in 
It suggests that, although the over-all frame of reference 
is accepted fairly uniformly, there are marked individual 
differences in the consistency with which subjects operate 
within these frames of reference. 
A single variation in attributed source of feedback 
was used. Two groups received perfectly precise and com-
pletely unbiased feedback. One group, the AGR(F) 3 •70 group, 
was instructed that this feedback represented the average 
group judgment of their fellow group members, 1-rhereas a 
second group, the cs3.?0 group, was instructed that this 
feedback represented correct stimulus values. No systematic 
··~ 
differences in performance, with any of the measures used, 
were found as a result of this difference in instructions. 
An evaluation of this finding in terms of a possible "ceil-
ing effecttt and suggestions for additional work with this 
variable were offered. 
The two major findings with regard to the conformity 
measure are as follows: 
1. vVhen the feedback is perfectly consistent and 
completely unbiased, as is the case for the AGR(F) 
and cs3.70 groups, there is a uniform, progres- 3.70 
sive increase in the degree of conformity to this 
feedback. 
2. When the feedback is inconsistent and biased, 
as is the case for the AGR(F) 1 • 55 group, the over-all 
level of performance seems to be affected both by a 
tendency to improve the over-all accuracy of perform-
ance despite this feedback and by a tendency to con-
form to this feedback at the expense of accuracy. 
A distinction between and evaluation of "modal methods" 
and "distribution methodsn of measuring conformity was made 
indicating that the two methods should be used to supplement 
one another whenever possible since one or the other alone 
might result in misleading and contradictory interpretations 
of conformity. 
The performance of the AGR2 •07 group demonstrated the 
effects of using a ~oup average as a source of feedback 
when the judgment task involves a systematic bias. The re-
sultant effect has been labelled the "snm'lball effect." 
The feedback accentuates the individual bias. If individual 
performance moves in the direction of the feedback, it be-
comes more biased. This leads to an increase in the bias 
of feedback information, and so forth. It was suggested 
that an average-group-response feedback situation might 
represent an ideal s 'ituation in which to study variations 
in the attributed source of feedback since the rate of 
nsnowballing" would represent a measure of the degree to 
which feedback information is being attended. 
APPENDIX 
Exclusion of Subject # 2 from the Analvsis of the AGR(F)_J.?O 
Group Data · 
The analyses for the AGR(F) 3 •70 group include the per-
formance of four subjects only. The decision to exclude 
subject # 2 from these analyses is based on observations of 
this subject's performance during the experimental sessions, 
comments which he made throughout the course of the experi-
ment, and reports from others regarding certain adjustment 
problems of this individual. 
Observations of performance during experimental sessions. 
The experimenter first noticed abnormalities in the perform-
ance of this subject during the second experimental session 
when it was observed that his response latencies were con-
siderably shorter than those of his fellow group members and 
that his specific responses were frequently considerably out-
side the range of responses of his fellow group members. At 
this point it was decided that the subject be retained but 
that his data be omitted from the final analysis. The de-
cisi on to retain the subject was based on the fact that feed-
back for the AGR(F) 3 •70 group was independent of the perform-
ance of any group member. Figures 50 and 51 show the indiv-
idual It and Ir of performance for all five subjects of the 
AGR(F} 3 •70 group. 
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Discussion with subject #2. After the fourth experi-
mental session subject # 2 confided to the experimenter that 
he thought this experiment was "a lot of nonsense" and that 
he was not trying very hard to do his best. He also dis-
closed that he would never be a subject in an experiment 
such as this "even for twice the money." He suggested that 
the experimenter was "going about this in the wrong way,n 
and he then presented his suggestions regarding proper pro-
cedure. 
Supplementary information regar~ing subject #2. A 
graduate student, acquainted with subject #2, volunteered 
certain relevant information to the experimenter. First, 
he stated that, in a private discussion, subject # 2 reit-
erated his dissatisfaction with the experiment in more de-
tail. Second, he mentioned that subject # 2 was having gen-
eral adjustment problems and that he was being treated by 
the Boston University Counseling Service. 
On the basis of this information, it was decided to 
exclude subject # 2 from the analysis since it was felt that 
much of' his response variation was dependent upon factors 
other than those of concern to the experimenter, and that 
inclusion of his performance would give a biased picture of 
performance under this feedback condition. 
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ABSTRACT 
A survey of the research ia the area of conformity 
to overt group norms reveals that the following basic gen-
eralization seems adequate to cover many of the findings 
in this area: accuracy of performance is a function of 
accuracy of feedback. Previous experimental models used 
in these studies, however, have not differentiated between 
the degree to which •conformity• is a function of the par-
ticular source to which this feedback is attributed and 
the degree to which it is simply a f1metion of the statis-
tical quality of this feedback. The purpose of the pres-
ent study was to establish an experimental model in which 
variations in the statistical aspects of feedback, partic-
ularly in the precision and bias of the feedback, could be 
manipulated independently of attributed source and other 
group factors, and the effects of such variations meas-
ured. 
The psychophysical aethod of absolute judgments was 
selected as the task feature for this experimental model. 
In this task, the subject is required to make a series of 
absol,ute judgments of the texture of photographs using a 
thirteen point response scale, and for this study each sub-
ject made 507 responses daily for seven consecutive days. 
After each response, the subjects were informed of either 
the correct value of the stimulus or an arbitrary value 
designated as the average of the group's responses. Thus 
the precision and bias of this feedback information could 
be strictly controlled and measured. It was also possible 
to compute measures of the conformity between the distrib-
utions of these feedback values and those of the subjects' 
responses. 
Twenty-five subjects were randomly assigned to five 
groups for each of which the precision and bias of feedback 
and the attributed source of these feedback were varied. 
The measure of over-all precision of feedback (amount 
of in£ormation transmitted) was not found to be an accurate 
predictor of the over-all precision of performance. A close 
relationship, however, was found between the degree of scale 
compression of feedback and the degree of response scale 
compression in the performance of the subjects. It is sug-
gested that seale compression of the feedback functions in 
determining the frame of reference for performance. This 
frame of reference is accepted fairly uniformly by all sub-
jects in the feedback groups. The variability in the over-
all precision of performance, however, indicates that there 
still are marked individual differences in the consistency 
with which subjects operate within this frame of reference. 
A single variation in attributed source of feedback 
was also used. Two groups received the same perfectly pre--
cise and completely unbiased feedback. One group was in-
formed that this feedback represented the average group 
judgment of their fellow group members, while the other was 
informed that this feedback represented correct stimulus 
values. No systematic differences in performance, with 
any of the measures of performance used, were found as a 
result of this variation in instructions. 
The two major findings with regard to the conformity 
measures are: 
1. When the feedback is perfectly precise and 
completely unbiased, there is a uniform, progressive 
increase in the degree of conformity to this feedback 
and, as a result, in the precision of the performance. 
2. When the precision of feedback was below the 
general precision of performance, subjects showed two 
opposed tendencies. Sometimes they disregarded the 
feedback and improved the precision of their perform-
ance; while at other 't.imes they tended to conform to 
the feedback at the expense of accuracy in performance. 
There was not sufficient consistency within subjects 
to allow prediction of the mode taken at any session. 
One group received as feedback the actual numerical 
average of the group's responses. Since the experimental 
task involved a systematic judgment bias, the feedback 
was also biased. As a result, this group showed an effect 
which has been labelled the "snowballtt effect. Since the 
conformity to feedback increased the subjects' bias, this 
in turn increased feedback bias on successive trials, which 
would again further increase subjects' bias, and so forth. 
As a result, this grQup showed the greatest degree of scale 
compression and loss of accuracy in performance. 
It is suggested that an average-group-response feedback 
condition represents an ideal situation in which to study 
variations in the attributed source of feedback since the 
rate of "snowballing" would represent a measure of the de-
gree to which feedback information is being attended. 
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